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Architect: H. WORMALD, Esq., A.R.I.B.A. Building Contractor: J. RICHARDSON, Barnsley. Plumbing Contractor: ARTHUR BRAY, Barnsley. 


“Yorkshire”? Tubes and “‘ Yorkshire”’ Fittings were used for the Hot and part of the Cold Water Services 
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THE MODERN STREAMLINED INSTALLATION 


COPPER TUBES 
AND FITTINGS 


(Patent No. 419521) 


provide the neatest, most reliable and most 
economical copper pipe line for hot and 
cold water, heating, gas and waste services 


YORKSHIRE 
COPPER WORIKS 


LIMITED LEEDS 
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CONTRIBUTION 
TO RE-HOUSING 


Marley Prefabricated Reinforced Concrete Pitched Roof Construction (BCCF 
J 


system) is being extensively 
used for the present agricultural cottage programme. Finished in Marley Tiles such roofs are in every way 
satisfactory and are both quickly erected and moderate in cost. May we send you further details for both 
current work and post-war housing ° 

Architect: F. A. RUSSELL, A.F.A.S., M.S.LA. Builders: A. HAMSON & SONS LTD., Brixworth, Northants. 


MARLEY 


NOT FOR AN AGE BUT FOR ALL TIME 
THE MARLEY TILE CO. LTD. Head Office: LONDON ROAD, RIVERHEAD, SEVENOAKS, KENT 


Works throughout the Country. Telephone and Telegrams: Sevenoaks 125! 
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TENTIEST introduce... 
THE HADLEY CLIP 


Once again TENTEST, originators of metal-to-metal fixing for building 
boards, have found a new and simple solution to an old and difficult problem. 
The HADLEY CLIP provides the simplest, quickest and cheapest method yet 
devised for fixing insulating linings to steel-framed buildings after erection. 


SOME ADVANTAGES OF THE HADLEY CLIP 


FIXING UNDER COVER. All work is 
carried out under cover so that bad 
weather cannot hinder progress or 
damage lining materials. 


YJ SIMPLICITY. Only two simple com- 
ponents are normally used — the 
HADLEY CLIPS and metal cover strips. 
The clips can be sprung instantaneously 
into position with one hand. 


3 SPEED. An unusually high rate of fixing 
is obtained, with no special skill. 


ECONOMY. Because of these advan- 
tages, the cost of fixing is considerably 
less than that of other known methods 
of lining existing steel structures. 


CURVED ,WORK. Straight or curved 
work can be done with equal facility. 


INFORMATION SHEET No. 930 NOW AVAILABLE 


FIXING SERVICE 


Our SPECIALISED CONSTRUCTION 
department will quote for supplying 
and fixing any type of lining complete. 
Enquiries are welcomed and our wide 
experience is at your service on current 
or post-war problems. 


HADLEY 
CLIP 


PATENT 
APPS FOR 


FOR FIXING LININGS TO STEEL FRAMED BUILDINGS 


HOW _IT WORKS 


ff of ming boned 


sin 


Made in Canada 


IF YOU HAVE A FIXING PROBLEM, PASS IT ON TO US! 


TENTEST FIBRE BOARD CO. LTD., 75 CRESCENT WEST, HADLEY WOOD, BARNET, HERTS 
Telegrams : Fiboard, Phone, Londoa 


Telephone : BARnet 550! (5 lines) 
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THE THREADS 


In Greek Mythology the destiny of mortals was controlled by the 
three goddesses of fate—the Moirai. 


Clotho, the youngest daughter, presided over the moment man was 
born. She held the distaff in her hand and spun the web of life. 


Lachesis spun out man’s destiny in the form of threads and controlled 
the actions of life and decided its length, whilst Atropos, the eldest of 
the three sisters, cut the thread of human life with a pair of scissors. 


To build a great business, those responsible for its destiny must spin 
into the threads of its policy a love of the highest standard of crafts- 
manship. Such aspirations make it impossible for anyone, from the 
Directors in the Board Room to the youngest apprentice at the bench, 
to do less than his best. 


The threads of life of a business will never be cut so long as there is 


in its constitution the persistent pursuit of this definite aim, for after 
all a firm is judged by its aims almost as much as by its achievements. 


THE 
CHATWOOD 
SECURITY THE CHATWOOD SAFE CO., LTD. 


Bankers’ Engineers 
Head Office: SHREWSBURY, ENGLAND 


Teleg.: CHATWOOD SHREWSBURY. Tels SHREWSBURY 4001 
LONDON - MANCHESTER - GLASGOW 


BOMBAY 
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WATERPROOFING 
ACID-RESISTING 
HARDENING 


A. A. BYRD & CO., LIMITED, 7, Birchin Lane, London, E.C.3. Phone: Mansion House 7337 
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PV.C. THERMOPLASTIC 
CABLES 


The cable user who for years has been buying rubber cables from 
a reputable maker may quite naturally feel disinclined to change 
over to what is to him a new and untried product. He can rest 
assured, however, that the confidence he has placed in his supplier 
will not be betrayed. It is true that the introduction of alternatives 
to rubber is the outcome of necessity, due to shortage of supplies of 
raw rubber, but these alternatives are the result of many years of 
research and experiment. 


Whilst, therefore, we put forward HENLEY P.V.C. Thermoplastic 
Wires and Cables and Flexible Cords in accordance with the 
recognised B.S. and G.D.E.S. requirements in order to save rubber, 
we do so with the confidence that if they are properly installed, 


Thermoplastic 
Wires, Cahles and 
Flexihle Cords 


W.T.HENLEY'S TELEGRAPH WORKS CO. LTD. 


MILTON COURT - WESTCOTT DORKING SURREY : 


Stocks are 


eile they will give excellent service. 
our Branches 
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FACTS ABOUT GLASS FOR ARCHITECTURAL STUDENTS 
SPECIFICATION FOR GLASS IN a! 


(The numbers in brackets correspond to the key numbers in the drawing.) 


WARDS 


Windows (1): Polished Plate 
Glass: permits the use of 

large panes and provides 
undistorted vision. 

Cills (2): “ Vitrolite”: gives | 

a hygienic surface and main- YS 
tenance is negligible. 

Locker tops (3): “Vitrolite.” 


OPERATING THEATRE 


Windows (4): Satin-finished 
Polished Plate : provides privacy 
with shadowless illumination, and | 
gives a hygienic surface. N aN 
Walls (5): Vitrolite,” Eggshell, matt 
surface: the matt surface reduces )\ 
glare, which is troublesome to a j 
surgeon. 

Trolleys and Instrument cabinets (6): 
Clear ‘*Armourplate” Glass: provides 
additional safety factor and a hygienic 
surface. 


LAVATORIES AND BATHROOMS 


Windows (7): Pinhead Morocco: 
provides light diffusion with privacy. 


Walls (8): “‘ Vitrolite.” 


CORRIDORS 


(9): Rough Cast Domes 
for top lighting of flat 
roofs. Glass Bricks for 
side panels: provide 
light diffusion with 
privacy, and _ thermal 
and sound insulation. 


STAIRCASE 


Glass Brick panels (10) : pro- 
vide light with insulation. 
Lift Shaft and Balustrade (11): | 
Georgian Wired Glass: isa fire 
retardative, and maintenance 
is negligible. 


(12) : Fitted with Georgian Polished Wired 
Glass panel: this gives perfect vision, 
extra safety against damage, and has 
fire-resistant properties. 


CHILDREN’S WARDS 
Windows : “ VITA” Glass. 
Isolation (13): ““Armourplate” Glass screens 
between beds: permit clear vision through- 
out the length of the ward, whilst providing 
additional safety factor. 


SUN BALCONIES 


(14): “ Armourlight” Toughened Lenses in 
reinforced concrete for floor. 


(15): Wired Glass front. 


KITCHEN (not shown on drawing). 
Windows: Rimpled Cathedral, pro- 
vides semi-privacy, and the glass is 
easily cleaned. 

Equipment: Wired Glass hood 
over cookers and steamers: this 
hood traps steam and smell. 

Walls : “ Vitrolite.” 

Table tops: “ Vitrolite.” 


This is published by 
Pilkington Brothers Ltd., 

of St. Helens, Lancashire, 
whose Technical Department 

is always available for consult- 
ction regarding the properties 
and uses of glass in architecture. 


LONDON OFFICE AND SHOWROOMS AT 63 PICCADILLY, W.1 + TELEPHONE: REGENT 4281 


where architectural students may get advice and information on ail questions relating to the properties of glass and its use in building. 
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Cover Ducts 
ELKIN GTON GATI 


LIGHT DUCT COVER IS AVAILABLE IN THESE WIDTHS 
(CLEAR OPENING) 6” 9” 12” 15” 18” 21” 24” & 30” DEPTH OF FRAME 
12”, WIDTH OF FRAME 23’, DEPTH OF COVER (INTERNAL) |” 


ELKINGTON “GATIC”  puct APPLICATIONS—suiITABLE for TILES, 
COVERS ARE AVAILABLE FOR USE IN CONCRETE, GRANOLITHIC, ASPHALTE, 
MAIN AND FACTORY ROADS, YARDS WOOD, LINOLEUM, RUBBER, CORK or 
AND INSIDE BUILDINGS. ANY LENGTH, SIMILAR FILLINGS in 


ANY DEGREE OF ANGLES—JUNCTIONS FACTORIES SWITCH HOUSES 

AND TEE SECTIONS CAN BE SUPPLIED. GARAGES PUBLIC BUILDINGS 
ALL COVERS ARE WATER TIGHT AND HOSPITALS DOCKS & WAREHOUSES 
IMMOVABLE UNDER TRAFFIC. FIRE STATIONS RAILWAYS, ETC. 


HAVE YOU A COPY 
OF OUR CATALOGUE ? 


MULTIPLE LARGE SPAN COVERS WITH REMOVABLE CENTRE JOISTS HOUSED EITHER IN 
WALL OF PIT OR ON SUPPORTING STEEL - GRATINGS IN CONTINUOUS LENGTHS 


THE DOVER ENGINEERING WORKS LTD. 


BY-PASS ROAD e WATFORD HERTS 


TELEGRAMS TELEPHONE 
ENGINES — WATFORD WATFORD 5666 
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Guar dian of His Majesty’s Mails For generations now letters have been 
entrusted to a hard, trustworthy material. Letter boxes have to stand out in all weathers. They are made of a 
material that has greater resistance to corrosion than either wrought iron or steel; they are made of cast iron. 
They can be hit, kicked or run into by vehicles. But isn’t cast iron brittle? Only by comparison with materials 


less hard, less resistant and less sturdy. 


PUBLISHED BY THE BRITISH IRONFOUNDERS ASSOCIATION 


145 ST. VINCENT STREET - GLASGOW - C2 
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Patent No, 519406 


FOR APPLYING ANY TYPE OF BOARD TO CEILING & WALLS 


The Wallboard is secured to sherardised pressed steel slotted T-section by wedges. 
To the right are shown the methods of attaching the support to various forms of purlin. 


Escalator Tunnel at St. John’s Wood Underground Station. Architect: S. A. Heaps. 


af 


COMPONENTS 


be 


ANGLE PURLIN 
WOOD WEDGES 
CENTRES 


{. Fixed to UNDERSIDE of purlins—steel or wood—covering independently of the roofing contractor who proceeds with 
unsightly hook bolts, clips, etc. his work ahead of the AnD Wedge Method. 
2. Assures the insulating value of air space between roof and 6. Any thickness of board can be used, from } in. to § in. 
underside of purlins. No dust or dirt. 7. This method can be used for applying Linings to exterior 
3. Can be fixed to steel or wood purlins of roofs and joists walls. 
of flat ceiling. 8. The simplicity of application is such that any contractor can 
4. No unsightly nail heads showing. apply the AnD Wedge Method, and the materials making 
5S. Can be applied to new or old buildings of any construction up this method can be purchased by the contractor. 


Full particulars, specification and a typical layout will be sent on request 


C. F. ANDERSON & SON, LTD. 


Wallboards for Government Work 
Send us your ‘‘certificate of requirements’ and we will arrange for licence application to Conero! 


HARRIS WHARF, GRAHAM STREET, LONDON, N.!. TELEPHONE: CLERKENWELL 4582 
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BALDWINS LIMITED 


London Office: P.O. Box No. 255. 6, BROADWAY, S.W.1 


LIGHT ALLOY PRODUCTS 


ALUMINIUM & STRONG LIGHT ALLOYS. 
SLABS, PLATES, 
SHEETS & CIRCLES. 


On Admiralty, War Office, Air Ministry, 
Board of Trade and other lists 
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THE EYES HAVE IT. The eyes have fair play when the lighting 


is planned by the Crompton Lighting Service, using the correct 


Crompton Lamps. This combination of experience, knowledge and 


TUNGSTEN . ..+ DISCHARGE. 


CROMPTON PARKINSON LTD - ELECTRA HOUSE, LONDON, W.C.2 


Telephone: Temple Bar 5911 Telegrams: Crompark, Estrand, London. 


a 
| 
| 
resources assures the highest visual efficiency. ‘ 
} 


CELLACTITE & BRITISH 
URALITE LTD. 
Terminal House, 


52, Grosvenor Gardens, 
London, 


Works : Higham, Kent. 
Telephone : SLOane 5127 (4 lines). 


Telegrams : Cellactite, Sowest, London. 
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An entirely mineral composition—light yet subst-ntial, and highly resistant, not only to 
fire, but also to mould and vermin—KIMOLOBOARD works like wood with ordinary 
carpenters’ tools, and has been extensively used in place of timber. It will not warp or 
crack after fixing. The surface, pleasing in natural texture and colour, takes paint or 
distemper excellently. Though fireproof, KIMOLOBOARD is not expensive. Now 
availab'e only under specific licence of the Minister of Works, KIMOLOBOARD is a 
material of the greatest possible interest for the future. We should be glad to send you 
full reference details. 


THE DIFFERENT PANELLING BOARD 
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HOW LONG IS URGENT? 


That depends upon the speed at which you are working. The 
gigantic tube-welding plant at the works of Tube Products 

Ltd. produces many hundreds of miles of Tru-Wel tubing 
week by week throughout the year. That is our answer to 


urgent, large-scale requirements. Tru-Wel tubes are all 
% tested for uniformity and evenness of wall. They provide 
the lightness and rigidity on which hundreds of products 
devend. We will manipulate them to your specification, 
or deliver them in plain lengths—as you prefer. 


OLDBURY BIRMINGHAM 


Issued by TUBE INVESTMENTS LTD., Steel Tubes Advisory Centre, Birmingham 
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eA MESSAGE 
FROM CLERKENWELL 


S 


Even before the bombing, the squares of Clerkenwell had, at least for one observer, an air at once gallant and 
nostalgic. Scarcely a hundred years old, they were a surprising survival of the world of seventy years before, the 
world of the Woods, the Adams and Leverton. Even in their trim brick facades they were faithful to the precedent 
of Bloomsbury. Were they a conscious attempt to recapture the past? Perhaps it is safer to see in them a last 
brave attempt, in the Victorian wilderness, to serve human needs with honesty and dignity, to be sincere and logical. 


They are a stirling proof of the hard-dying per- 


sistence of the English tradition of civic planning. 


The Clerkenwell squares should reassure those a FE L O T E xX 


whose mission it is to replace and regenerate our . 
ee ; Makers of Insuating, Building and Ward Boards and Acoustic Tiles 
modern towns . . . whose work, if it also is to serve 


human needs with honesty and dignity, must involve 


the use of th st efficient materials . . . am st 
CELOTEX LIMITED, NORTH CIRCULAR ROAD 


which will certainly be those of Celotex Limitea. STONEBRIDGE PARK, LONDON, NW. 
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SERIES NO. 12 


Mlopern by HHlapens 


SYSTEMS 


AIR CONDITIONING AND VENTILATION 
PLUMBING & SANITATION, ELECTRIC LIGHTING & POWER 


HIGH PRESSURE 


FOR HEATING 


cy= of three gas-fired boilers and the 
control panel for a large public bath 


installation, by Hadens. 


HEATING 
BY ALL SYSTEMS 
HOT WATER 
AND PROCESS WORK 


JAMES WAIT 


IN WAR TIME 
A.R.P. 


VENTILATION 

AND GAS FILTRATION 
HOT WATER SUPPLII 
FOR CLEANSING STATIONS 
PATENT DEILNFESTING 


HADEN 


MAIN BRANCHES: 

Manchester 2. 4 Albert Square 
Glasgow C.2 86 St. Vincent S 
Birmingha 
Bristol 1, Orchaid Street - 
Lincoln, Guildhall Street - 
Bournemo :th Avoa Road - 
Torquay, Castle Road - - 


3, 45 Great harles 


street - 
HADENS 


- Blackfriars 6356 


- Central 3196 
- Central 839! 
° - - Bristol 20286 | 
- Lincoln 993 | 
- Boscombe 512 
- - -Torquay 3831 


ENGINEERING CO. LTD., 199 Pearse Street, Dublin, C.5 


. 39 Mccklezate 


Liverpool 1, St. Luke 
h, City Chambers, Upp 


Evacuated Branches 


1, 13 Mosle 


Eastbourne, c/o London O'fice” - 


Canterbury, c/o London O.lice” 


Dublin 43987 


APPARATUS FOR CLOTHING, ETC. 


& SONS LTD 
« Estd. 1816 


Street Newcastle-on-] yn? 2578) 
s Chambers, Bold Place - - - Roya! 5599 
Kine Street - Norwich 22638 


Terminus 2877 
Terminus 2877 


19-29 Woburn Place, LONDON, W.C.1 


TERminus 2877 (10 lines) 
Wires: Warmth, Westcent, London 


* Phone 


f 
= 
Sub-Brai 
Newcastle on-Tyn 
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ROBERT ADAMS’ PATENT 


SILENT CHECK 


DOOR SPRINGS 


OILTIGHT AND WATERTIGHT 
SHALLOW FLOOR PATTERNS 
OVERHEAD TYPES 
TO SUIT EVERY REQUIREMENT 


Recent Contracts Include :— INSTALLED IN THE GREAT 
Lambeth Bridge House, S.E.1. MAJORITY OF THE 
Edmonton Fire Station, N. PROMINENT BUILDINGS IN 
Hobart House, S.W.|I. LONDON 
Epsom County Hospital. 

South-Eastern Hospital, New Cross, S.E. AND THROUGHOUT 
New University Buildings, Oxford, etc. GREAT BRITAIN. 


SPECIALISTS FOR: 


Window Gearing . Locks . Panic Bolts . Door 
Furniture . Ironmongery 


ROBERT ADAMS 


, ROBERT ADAMS (VICTOR) LTD. 
Address. |39a, STAINES ROAD, HOUNSLOW 
Late of 3/5 Emerald Street, W.C.1. 
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War EXPERIENCE IN THE ORGANISATION OF 
Burpinc Contracts. T. P. Bennett .. 107 
A Notre on Post-war FENESTRATION. P. J. 
Waldram [Z.] .. 112 
THe oF NEW DEVELOPMENTS IN 
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A view of the Chapel of Eton College, 1843. One of 


a collection of 54 drawings by James Deason, 22 being of 
Eton and the rest mostly of buildings in Normandy, recently 
presented to the R.ILB.A. by Mr. James Loughborough 
Pearson | Ret. F.| 


Journal 


EXHIBITION OF CONTEMPORARY BRITISH 
ARCHITECTURE 

It is the intention of the Council of the R.I.B.A. to 
hold an exhibition of contemporary British architecture, 
which, it is hoped, will be the first of a series of periodical 
exhibitions indicating the progress of the art in this 
country. 

The first exhibition will be held in September, 1944, 
and architects will be invited to submit for selection 
photographs, also drawings or models, of work executed 
or proposed since 1935. 

It is the earnest desire of the Council that members 
on war service should have, as far as can be arranged, 
an opportunity to exhibit, and an early announcement 
will be made concerning the method of submission and 
selection. 


AN INFORMAL MEETING ON PREFABRICATION 


An Informal Meeting will be held at the R.J.B.A. on 
Tuesday, 4th April, 1944 at 5.39 p.m., when Mr. G. A. 
Jellicoe [F.] will open a discussion on ‘‘ Prefabrication.”’ 
He will be followed by Mr. Richard Sheppard [A.] 
and Mr. A. Pott [A.], of the Building Research Station. 
The meeting will then be open for general discussion. 


PRESENTATION TO SIR IAN MACALISTER 
We regret that owing to the fact that Sir Ian MacAlister 
met with an accident it was found necessary to postpone the 
presentation which was to have taken place on the 21 March. 
When Sir Ian has recovered another date will be arranged, which 


will be announced in due course. 
Be 


ny ‘ 
E 
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NOTES FROM THE MINUTES OF THE COUNCIL 


15 FEBRUARY 1944 
Council Election, 1944 


The Acting Secretary reported that the Lord President of the Council 
had granted the Institute Council’s request for permission to hold the 
Council election in 1944. 


Obituary 


The Acting Secretary reported with regret the death of the following 
members and student :— 
Robert Martin Holland-Martin, C.B., F.S.A. [Hon.A.]. 
Claude Somerset Buckingham [F.]. 
Andrew Gray [F.]. 
John Perry [F.}. 
Augustine Alban Hamilton Scott [F.]. 
Charles Henry Brodie [Retd.F.}. 
Frederick Clark [Retd.F.]. 
William Henry Thorp [Retd.F.], Class of Proficiency 1881 (Vol. 
Arch, Exam.). Mr. ‘Thorp was a past Member of the Council. 
Henry Gordon Atkin-Berry [A.]. 
Harold Courtenay Bishop [A.]. 
Charles Joseph Brandon [A.}. 
Matthew Starmer Hack [ A.]}. 
Harold Edward Wilson [4A.]. 
Archibald Gillespie [Retd.A.]. 
Walter Raymond Haworth [Z.]. 
Alexander Mair [Z.]. 
Herbert Charles Scotto {L.]}. 
Herbert Skyrme [L.]. 
George Sarbatt Noke Stone [Z.]. 
William Mitcheson Timlin [Z.]. 
Joseph Foley [Student]. Killed on active service. 
Messages of sympathy have been conveyed to their relatives. 


Killed on active service. 


Ministry of Works Directorate of Post-War Building : Study 
Committees 


_ The final Reports of the Committees on Business Buildings and Walls, 
Floors, Roofs ard Partitions, convened by the R.1.B.A., have been sub- 
mitted to the Ministry of Works. 


Appointments 
Demobilisation Committee : 
Major V. H. Seymer [4A.]. 


Architectural Science Board : 
Mr. M. Hartland Thomas [F.] and Mr. R. N. Wakelin [A.]. 


Code of Practice Committees Convened by the Institution of Mechanical 
Engineers : 
(a) Fire-Fighting Installations : 
Mr. Alfred Foster [F.] and Mr. F. H. Durant {L.} (with 
Mr. Digby L. Solomon [F.]. 


(b) Lifts, Hoists and Escalators : 
Mr. J. Alan Slater [F.}. 


British Standards Institution : Committee on Wallpapers : 
Mr. H. V. Lobb [F.]. 


British Standards Institution : Caramittee on Stone Lintels, Copings, Sills, etc. : 
Mr. Stanley’ Heaps [F.]}. 


R.ILB.A, Representatives on Architects’ Registration Council : 

Mr. Joseph Addison [F.]. Mr. C. Lovett Gill [F.]. 

Mr. C. H. Aslin [F.]. Mr. Herbert Kenchington [F.]. 
Mr. Darcy Braddell [F.}. Mr. Hubert Lidbetter [F.]. 
Mr. W. E. Brooks [F.]. Mr. A. L. Roberts [F.]. 

Mr. A. B. Knapp-Fisher [F.]._ Major V. H. Seymer [A.]. 

Mr. R. B. Craze [F.}. Mr. Basil M. Sullivan [F.]. 
Mr. J. L. Denman [F.]. Mr. Sydney Tatchell [F.]. 

Mr. H. M. Fletcher [F.]. Mr. Michael Waterhouse [F.]. 


RILB.A. Representatives on Admission Committee of A.R.C.U.K. : 
Mr. R. B. Craze [F.]. M-. D. Poulton [4.]. 
Mr. Herbert Kenchington [F.]. Mr. A. T. Scott [F.]. 


R.ILB.A. Representatives on National House Builders’ Registration Council : 
Mr. C. H. James [F.] in place of Mr. G. E. Streatfeild [F.] (with 
Mr. G. A. Jellicoe [F.] and Mr. Stanley C. Ramsey [F.]). 
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R.I-B.A. Representatives on University of London Architectural Education 
Committee : 


Mr. Basil M. Sullivan [F.] and Mr. A. B. Knapp-Fisher [/*.}. 


East Ham School of Building Advisory Council : 
Mr. H. Lidbetter [F.] in place of Mr. Hugo R. Bird [F.], who 
has resigned owing to inability to attend. 


Architectural Competitions 


On the recommendation of the Competitions Committee the following 
amendments to the Regulations for the Promotion and Conduct of 
Architectural Competitions were approved :— 

Regulation (A) to read: 

“The nomination for every competition of an Assessor or 
Assessors who shall be architects of acknowledged standing and 
whose names shall be submitted to the President of the R.1.B.A. 
for approval and to whom the whole of the designs shall be sub- 
mitted.” 

To the paragraph reading “‘ The President of the R.LB.A. is 
always prepared to act as Honorary Advisor to Promoters in their 
appointment of Assessors”? add the words “. . . and it is cus- 
tomary for Promoters to avail themselves of his advice.” 


The following amendments to the “‘ Directions for Assessors” were 
also approved :— 


Additional paragraph to Clause 6: 

“Tt is suggested that an Assessor, when drawing up his award, 
might bear in mind the desirability of commending designs of 
merit which are not premiated. Such commendation would be 
an encouragement to a competitor and would show him that he 
was working on the right lines. As in the case of the premiated 
designs, however, care should be taken not to commend any 
design which in any way contravened the conditions as amplified 
by the answers to questions.” 

Additional paragraph to Clause 14: 

“ It is highly desirable that the Assessor should have an interview 
with the successful competitor and give him the benefit of his 
advice.” 


Walcot Drawing for R.I.B.A. Collection 


The work by William Walcot entitled ‘* Egyptian Temple—Anthony 
in Egypt’? has been purchased for the R.I.B.A. collecuon. 


Membership 
Fellowship : 

The Council by a unanimous vote elected the following architect 
to the Fellowship under the powers defined in the Supplemental 
Charter 1925: Mr. Frank McArdle [L.], representative of the 
Royal Society of Ulster Architects on the R.I.B.A. Council and 
Allied Societies Conference. 

Membership : 
The following members were elected : 
As Fellows (3), as Associates (17), as Licentiates (14). 
Election, 21 March 1944: 
Applications for election were approved as follows : 
As Hon. Associate (1), as Hon. Corresponding Member (1) 
as Fellows (5), as Associates (3), as Licentiates (14). 
Reinstatements : 
The following ex-Members were reinstated : 
As Fellows: George Alexander Allan. 
Charles Herbert Reilly [Retd.F.]. 
As Associate : Cyril Edward Power. 


Resignations : 
The following resignations were accepted with regret : 
Edwin Augustus Lead [Z.]. 
William Clayton Minchin [Z.]. 
William Walter Newman [Z.]. 
Albert Reaveley [L.]. 
Transferred to the Retired Members Class : 
The following members were transferred to. the Retired Members 
Class : 
As Retired Fellows: John Gordon Allen. 
John Williamson. 
As Retired Licentiate : Smart Walker. 


Pror. A. E. RICHARDSON, R.A. 


Professor A. E. Richardson [F.] has been elected a Royal 
Academician. 
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WAR EXPERIENCE IN THE ORGANISATION 
OF BUILDING CONTRACTS 


By T. P. BENNETT, C.B.E., F.R.1.B.A. 


A Paper read at an informal General Meeting at the R.I.B.A., 


on Tuesday, 15 February, 1944. 


I am speaking to-night in my capacity as a private architect 
expressing views which are the result of my war experience, and 
| am not speaking as Director of Works. 


The Architect by temperament, training and experience is a 
planner and designer, possibly a colourist, and draughtsman. 
Architecture is an art which strives to achieve fitness of purpose in 
building clothed in forms which achieve proportion, texture and 
beauty of detail. Architecture is also ‘‘ fine building,” and like 
all arts has an aspect that is practical as well as artistic and involves 
much that is the essence of science and economics. In many ways 
architects have travelled away from this practical aspect of their 
work and have tended to become involved in sociology rather than 
in organisation. There has been a constant movement towards a 
position in which the architect is concerning himself with the 
production of buildings for a large and ever-increasing section 
of the population. The emphasis on architecture has moved from 
the point at which the sole criterion was the excellence of the 
finished building, irrespective of time or cost, to a period in which 
function, appearance, time and cost have at least equal value. 


Stress on Constructional Problems 


War-time building has inevitably reduced temporarily the 
importance of the qualities of architectural design, the use of good 
materials and achievements in complex planning and has created 
conditions in which organisation and speed have overshadowed 
everything else. Even in cases where design and planning were 
of considerable importance a high standard has had to be achieved 
in both without in any way sacrificing economy in manpower 
and economy in time. In other words, organisation to its fullest 
extent has been an over-riding consideration. Thus the war has 
shown at once the weaknesses and strength of the handling of the 
contract in a way which is of the utmost importance as a back- 
ground for the large projects of post-war building. 


Satellite Towns and Housing Schemes 

Post-war satellite towns and blitzed sites will bring to the 
architect’s office many war-time building problems in a peace 
guise and so this study may be of some permanent value. The 
great majority of works of architecture in peace were carried out 
on sites in towns where the question of site development was either 
non-existent or confined within very narrow and obvious limits. 
The war has shown that the undeveloped site produces problems 
which embrace the possibility of very substantial overhead ex- 
penditure on the buildings created, and involve the construction 
of roads and services which, if not well handled, will defeat the 
whole contract. Contractors with civil engineering experience 
have on the whole shown themselves much more able to cope with 
these problems than contractors with only building experience, 
and a very parallel condition has arisen in connection with super- 
vision exercised by the architect. In post-war architectural 
practice many men will be called upon to deal with raw sites as 
they have had to deal with them in war. 


Allocation of Men 

Organisation must start long before the site is approved and 
may be complicated by controls. In war the control problem has 
been far reaching and has included rationing of labour and in 
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some cases of material. Rationing of men has compelled visualisa- 
tion of a very accurate nature into (a) the productive power per 
man for different types of buildings, and (b) the adjustment of the 
time which the project takes to build to the number of men who 
are made available to build it. 


Organisation in Principle 

Organisation must start with the industry as a whole ; it is be- 
coming more and more evident that a much greater amount of basic 
information should be available. The knowledge required under 
this heading can only be compiled by a body of people carrying 
out research in a comprehensive manner. Many such bodies 
exist—their work needs extending, co-ordinating and distributing. 
Man hours and the cost involved, the relative advantages of 
factory and site production, costing and statistical research, 
comparisons of different types of construction in man hours and 
cost as well as purely technical and planning research are all 
needed. 

Increased standardisation is necessary to limit the variety of 
factory-produced units and to lower cost, although it may well 
limit the choice of the individual. A library of planned information 
is a necessary basis of work to-day and needs considerable expan- 
sion in view of limitations of labour and materials which will be 
essential for many years. 

The organisation of the work of the architect will come under a 
number of headings which summarised give— 

(a) professional information, 

(b) organisation in the office, 

(c) organisation on site, including a much wider knowledge of the 

handling of men and the problems of cost which they entail. 


Limitation of Materials 

Materials have been in short supply and in many cases 
difficulties of manufacture have been experienced, necessitating 
a planned programme which forecasts the arrival of particular 
materials on a given site in proper sequence and at a given time 
so that completion to time can be secured. 


Limitation of Transport 

Transport is a major factor, and the purchase of materials 
according to sources of supply has been one of the considerations 
which have had to govern not only the type of building but the 
speed at which it could be constructed. 


Organisation Capacity of each Architectural Unit 

Arising out of these considerations, the architect who is an 
organiser has tended to become more and more the key person 
in the execution of war projects, and in post-war work every 
architectural unit must have within itself this organising capacity 
as well as its accepted design capacity. 


Individual Control 

It must be evident to the whole of our profession that the 
acceptance of these conditions in war carries with it a potential 
of real importance in peace. In war, construction has tended to 
emphasise the position of the organiser who has applied his wide 
knowledge of construction together with his extensive site experi- 
ence to the solution of war problems. There is a very real and 
serious risk that when peace problems of a parallel character are 
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under consideration, the constructor may claim that he is more 
capable of producing buildings in a given time with restricted 
labour and materials than is the architect who is concerned 
exclusively with the planning and appearance of the building. 
There is, moreover, a risk that the constructor may endeavour to 
allay public apprehension with regard to planning and appearance 
by appointing another man—an architect—to carry out these 
limited services, thereby ensuring that the buildings will have the 
appearance which the public considers essential, and the architect 
in such circumstances would cease to be the prime mover in build- 
ing and would become a secondary factor. 


The Architect as the Controller of Building 


I believe that this is a very real and serious danger to our 
profession, and I believe to our country and its buildings. The 
architect ought to be the main controller of building, but he can 
only be a controller in the sense which we are now discussing if 
he has equipped himself to organise, to use materials with the 
utmost economy and expedition, and to be able to handle building 
schemes with their perhaps relatively uninteresting, structural and 
economic problems with the highest type of skill. The architect 
is the producer of well planned, well designed and esthetically 
good buildings whether they are houses, schools or factories, but 
it is essential that the public should regard him also as the best 
organiser and builder and be able to rely completely upon his 
ability in this respect. 

It must be realised that the majority of war schemes, and 
possibly a very large number of post-war schemes, will be built 
on open sites devoid of roads and services, and having very many 
characteristics which are not shared by the town site bounded 
by existing buildings, and approached by fully established roads. 
As I said before, not only have many architects in war failed to 
appreciate this very clear-cut distinction, but a very large number 
af the building contractors of the country have failed in handling 
sites of this character because of their lack of civil engineering 
and contracting knowledge. 


Site Report 


The basis, therefore, of the post-war scheme which has these 
characteristics will be the site report. This site report should 
have a standardised form. The Codes of Practice Committee is, 
I believe, endeavouring to draw up such a standard at the present 
tuume. This report should have a number of headings under which 
the architect secures accurate site information. This site report 
is a pre-requisite of the site itself. Its headings may be summarised 
as follows : 


x description of approaches, 

b) details of soil sewers or drainage disposal arrangements, 

c) details of surface water disposal, 

d) water mains, 

e) electric mains, 

gas mains, 

general topographical appearance of the land and whether 
affected by brooks or streams, trees, excessive variation of 
level, poor soil, existence of bushes or scrub and similar 
things. 


The site report may well go further and indicate the availability 
of ballast, brickfields and other sources of basic building materials 
in the district. A survey in the larger cases may be necessary of 
transport arrangements, housing facilities for workmen and 
feeding facilities by means of British Restaurants. I will refer to 
welfare at a later stage in this paper. 

The site report in war has shown itself as one of the documents 
of extreme value. It could with equal importance be regarded as 
a necessity for a town site. Some of the headings of the country 
site giving place to such matters as precise condition of party walls, 
legislation affecting lands, town planning, control of building 
lines and other matters so that a scheme cannot proceed any 
distance without the architect having made sure that his design 
will not be hampered by surrounding site conditions, adjacent 
buildings or current legislation. 
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Client’s Requirements 


Having prepared this accurate record of site work, it is then 
necessary to prepare an equally accurate record of the client's 
requirements. Again, war experience has shown that these 
requirements are by no means easy to stabilise. The layman has 
hitherto considered that as long as a structure is not actually 
erected he could, with impunity, change his mind or revise his 
requirements. We have not yet driven home to the public the fact 
that a building contract once commenced on the site should be 
regarded as immovable (as with the motor car once it reaches the 
production band). It should become quite as impossible for the 
client to alter his building or the architect to adjust his design once 
he has commenced building as it would be for the motor car 
designer to alter his ideas once the jigs have been made and the car 
construction commenced. 


The Education of the Client 


The architect, therefore, is under the obligation of educating 
his client by claiming his inability to accept alteration, warning 
the client of the loss in speed and in money if such changes occur. 
By questionnaire, by meetings, by preliminary drawings, sketches 
or models, the architect must show the building owner the kind 
of building which he has instructed the architect to produce. 


As many post-war projects will be initiated by Committees, it 
is advisable to make good use of drawings and of models in order 
that a very clear conception of the requirements may be in the 
lay mind. It may be necessary for the client who will run the 
building to appoint at an early stage the manager, who will be 
responsible for operating such things as cooking equipment, so 
that at the inception of the project the type of equipment required 
may be incorporated in the plans and made part of the scheme. 


Types of Contract 


The contract becomes the next matter for consideration. There 
are two main issues which affect organisation from the architect's 
point of view : 


(a) the type of contract, broadly speaking the division between the 
lump sum and the day work contract, 

(b) the method of selecting and appointing sub-contractors with the 
drawings and description of the work which they have to 
carry out. 


It is perhaps not sufficiently realised that a prime cost contract 
needs a very large amount of supervision set up by a very much 
earlier date and considerably more comprehensive than the head 
office organisation or site organisation needed for a lump sum 
contract. 


It may well become necessary to use some type of a cost target 
or fee contract in post-war housing and other schemes, so that it 
will be necessary for the architect and the quantity surveyor te 
familiarise themselves with their duties and responsibility for 
contracts of this character. In contracts of extensive repetition such 
as those involved with large housing schemes, the cost contract 
with a target builder’s fee, properly organised and _ ruthlessly 


carried out, might well prove to be a satisfactory method of 


producing buildings at low cost during the transition period. In 
such cases the architect and quantity surveyor would have to 
set up a checking organisation on the site so that as soon as the 
builder was producing houses above a certain margin on the 
estimated figure they would, if the organisation was considered 
at fault, remove the builder from the site and replace him with an 
efficient contractor. 


With the very rapid growth of the scientific side of building 
within the last forty to fifty years it is perhaps inevitable that the 
designer-contractor should come into existence and he has proved 
to be an essential part of the industry. This has led, however, to 
cases in which the sub-contractor receives a sum of money for his 
specialist work exceeding an economic level, and it has moreover 
produced considerable dissatisfaction amongst the main contrac- 
tors who feel 
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\a) that they secured their own portion of the work at a very cut 
re, 
(b) that they have lost some measure of control to the sub-contractor, 
\c) that the sub-contractor is appointed at too late a date to be able 
to be included in a proper organisation. 


Comprehensive Information 


The point has therefore been driven into a position of great 
importance because contractors have indicated that they cannot 
carry out work at high speed with the minimum use of labour and 
materials if they are not 

a) familiar with the whole of the requirements of the building at 

the commencement of the contract, 

(b) able to instruct all the major sub-contractors as soon as the con- 

tract is let. 


Nominated Sub-Contractors 

Proposals have been made that the system of nominated 
sub-contractors has such serious disadvantages that it should be 
superseded by a system specifying and delineating all the major 
services as part of the drawings and the quantities for the main 
contractor, and that the main contractor, having priced these 
items in the Bill of Quantities, should himself be at liberty to 
obtain sub-contractors for this work. Some contractors claim that 
they would with such a scheme organise the building much more 
economically than they can at present and ensure that it should 
proceed more smoothly and at greater speed. 


Accurate Specification - 

There can never be a specification which will precisely 
differentiate between a moderate grade of achievement or construc- 
tion and a high grade of achievement and the war has shown that 
these disadvantages, while they are well known and fully accepted 
by the capable executants of the profession of architecture and the 
industry of building, cannot be laid down in words, and if the 
sub-contracts were handed to the builder to sub-contract as he 
thought fit there is a very real fear that the quality of work would 
deteriorate without necessarily showing the building owner a 
corresponding saving in cost. ; 


The Specialist Design 


If the architect is to retain his control of building it will be 
necessary that he should in his own office employ structural 
engineers, heating, electrical, sanitary and water engineers to deal 
with all aspects of his work ; or, alternatively, he must have 
suitable consultants who will automatically work with him on 
the same basis and who will prepare drawings and specifications 
that are needed before the main contract is let. This clear-cut 
and precise procedure with regard to sub-contracts is an essential 
factor in rapid and economical building and the alternative will 
be a more and more insistent demand on the part of the builders 
that they control the sub-contractors if they are to build at the 
proper speed_and with the minimum labour force. 


The Relationship of Sub- and Main-Contractors 

The relationship between the sub-contractor and the main 
contractor must be much more clearly defined ; the sub-contractor 
will have to become a signatory to the time and progress schedule 
and undertake to deliver and fix his material at such time as the 
builder shall indicate. There will have to be clauses in the 
contract which clearly indicate the availability of roads, scaffold- 
ing, water, heat, artificial light and other adjuncts necessary for 
the execution of the sub-contract as well as defining the extent 
to which the builder can instruct the sub-contractor to work as 
and when the general organisation of the building requires his 
services. It would be advisable for the architects to draw up a 
complete schedule of procedure in connection with the relation- 
ship of the sub-contractor and the builder in the contract. 


Cost of Producing all Information for Large Schemes 

It is quite obvious that if this measure of information is to be 
produced by the architect at his own cost, he cannot cover the 
services with a fee of 6 per cent. where the engineering equipment 
is of an elaborate and extensive order and it should therefore be 
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the immediate concern of architects to examine the question 
of fees and the method of procedure and to decide which portion 
of the specialists’ work it is reasonable to include in the architect’s 
fee, it then being the responsibility of the architect to make the 
drawings for steel and reinforced concrete and other structural 
materials, if these are included, or to employ a consulting engineer 
to make them for him and pay him ; or it will be necessary to 
convince the public that where extensive heating, lighting, 
ventilation, acoustics and other schemes are required, it will be 
necessary to pay an aditional fee to the architect for carrying out 
this work. In small contracts, however, it may well be reasonable 
to expect that the mechanical and electrical knowledge needed 
should be known by the architect’s organisation and that it is not 
sufficiently great to disturb the accepted fee for buildings of this 
character. I consider, however, that it is of the greatest importance 
that architects should consider this matter and should, if possible, 
issue a clear-cut statement to the public. 

Too readily has the architect in the past been able to use the 
apparently free design facilities of the specialist sub-contractor 
who has of necessity included these design fees in the cost of the 
contract which is ultimately met by the client. The whole field 
of sub-contracting and all that it entails is ripe for consideration. 


Site Organisation 

The site organisation of architects and builders has not proved 
to have a very high level. There are of course outstanding excep- 
tions which merely serve to throw into sharp contrast the moderate 
level of the average. Site organisation has achieved an importance 
in the war which perhaps it may not have had in peace. It has 
shown, moreover, that if a contract is to run smoothly from day 
to day there are many decisions of relatively great importance to 
the architect which should be made by a site representative of 
real responsibility. The industry has hitherto been satisfied % 
represent its architects or, more properly, its building owner on 
the site by a clerk of works, a man of industrial training, generally 
a craftsman, and it has not been the custom for the architect to 
have a professionally trained man on the site in any except a few 
of the largest contracts. The war has shown that the’ province 
of the clerk of works and the province of the resident architect 
are both different and both essential. Engineering has for a long 
time realised that it cannot proceed with its large projects without 
a resident engineer who is as capable and fully trained as the 
design engineer. The resident engineer has an extensive know- 
ledge of site work, and, moreover, is employed as occasion demands 
by the professional office of the consultant or the industrial 
office of the civil engineering contractor, and therefore this resident 
engineer becomes a man with extensive site knowledge and 
experience, who can offer a real contribution to the progress of 
the work. 


Site or Resident Architect 

So far there has been no parallel in architecture—yet the 
necessity for a site architect is quite as great as that of a site 
engineer. In the country advantage should be taken of local 
prospect, and all the delightful adjuncts of good building which 
we are apt to describe as accidental. The architect endeavours 
to contribute this advice or control by his weekly visit ; but if 
work is to proceed at war speed and labour is not wasted, weekly 
site direction is entirely inadequate. In addition, the site architect 
is much more able than the office visitor to control such things 
as colour, texture, proper use of materials, local levels and 
adjustment to contours. The improvement in organisation which 
the contractor will experience is so great that it cannot be ignored 
—there is a great gain in economy if precise instructions with 
regard to finish are produced from day to day by a trained, 
intelligent and capable architect on site and the contractor does 
not have to wait a week or fortnight before a decision is made. 


Profits on Claims 

It is evident from the study of a large number of contracts that 
a substantial section of the building industry has fallen into the 
practice of obtaining a contract on a low competitive price and 
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relying upon extras to make its profit. These extras can arise on 
the contract from 


(a) alterations by the client or the architect or both, which causes 
much bigger disorganisation and loss than the average 
architect will admit, 

(b) the contractor may lose money through his own bad site 
organisation. 

The site architect should have sufficient knowledge of the hand- 
ling of building contracts, and particularly large contracts, to 
know whether the site organisation is efficient or not, knowing 
perfectly well that the client will have to pay for the loss. While 
the architect may be directing a lump sum contract he is in fact 
taking part in what may become a prime cost arrangement ; that 
is to say, the builder, before rendering his final account, may 
examine the prime costs of the contract, decide upon the profit 
which he thinks is reasonable and make out a claim which will 
aim at securing the difference between the priced contract and 
the cost plus profit which he hopes to secure. This is an entirely 
unsound method of working because the honest contractor who 
put in a sum of money in accordance with his views of the value of 
the work but who did not intend to make claims is very much at 
a disadvantage compared with his colleague who relies upon 
claims. Only a highly efficient organisation can counteract this 
defect of our industry. 


Welfare 


The welfare of men on building sites was shown by the war to 
have been in the past a matter of complete disregard to most 
contractors and to nearly all architects. The early days of the war 
produced a body of men on sites who arrived frequently wet, 
having come by laborious and uncomfortable transport, who were 
fed on the site in draughty and uncomfortable canteens, often 
cold in winter, and who brought their own packet of food and 
cooked it as best they might on the most primitive of fires. It was 
a remarkable feature of the early visits to war sites to find that the 
men considered this disregard of their welfare as part of the 
building industry and the contractors’ agents considered it was quite 
ridiculous to attempt to do better, in fact, any attempt to raise 
the standard of accommodation on building sites was said to be a 
waste of money and a waste of effort and that it would not in any 
way be appreciated by the men concerned. 

The war has produced a very big change of outlook in this 
direction. While, in the past, the builder has stored his cement in 
a shed and has protected his delicate machinery by putting it at 
once under cover, he has not shown the same regard for his men. 
Viewed purely as a problem of financial economy, it is obvious 
that if the men are to produce the best results of which they are 
capable they must be reasonably housed and reasonably fed on 
building sites. Their clothes, if they arrive wet, must be dried and 
if they are asked to work in inclement weather they must be pro- 
vided with reasonable protection. External work in inclement 
weather has a considerable psychological background—men who 
are working inside under cover will not work if the outside worker 
ceases work and sits in the canteen while being paid for the time 
so spent. The march of progress therefore in connection with 
payment in the building industry which has involved the guaran- 
teed week and payment for wet time has brought with it problems 
of caring for the men and providing for protection in difficult 
conditions. A factor which is of great importance from the welfare 
angle is the indication that the post-war world will expect 100 per 
cent. employment. This brings in its train a number of problems 
that were not evident before the war because 100 per cent. employ- 
ment means employment of men over age with physical disabilities 
men who can never hope to give the 100 per cent. efficiency of the 
young physically fit good craftsmen of 20 to 50, but whose con- 
tribution to the general pool of production is by no means 
negligible. These men can only hope to produce reasonably 
if the conditions are good and if they have reasonable care and 
protection. We have also to consider that the pre-war world 
threw the disability of these men on to the State and they were 
taken care of by the State when they fell on periods of sickness and 
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ill health. It therefore freed the employer, who was largely, 'f 
not entirely, unaffected by conditions of work which led to sickness. 
We shall be compelled to find means of co-ordinating the interes's 
of the employer and the State so that the production of the over-age 
man and the disabled will contribute towards the building effort 
and, at the same time, will have to be included in the builders’ 
responsibility. From a great.many angles, therefore, welfare in 
the building industry with its care of workmen and all that ii 
entails must become part of the machinery of building, whethe: 
it is in the town or the country. 


Welfare in Detail 


Welfare on building contracts falls under the heading of the 
following : 

Provision of Sanitation ; 

Drying Rooms ; 

First Aid ; 

The feeding of workmen, and where men are resident, the housing 
of workmen ; 

The general study of the conditions of living for the daily or 
resident worker, including protection from weather. 

Considerable extension is therefore needed compared with 
the very elementary welfare which was generally regarded as 
sufficient in peace-time town building. It is by no means easy 
to educate an industry into a practice which is considerably above 
the level of that which it has hitherto followed. The standard 
of army welfare may be regarded as the normal basis to take, and 
one which the average man will accept. This has been incorporated 
in Ministry of Labour Factory Form 1892. 

The industry itself is under a considerable difficulty in en- 
deavouring to emulate a standard of welfare of more stable 
industries, because in the factory, labour is stabilised both 
geographically and numerically, and welfare can therefore be 
operated in permanent buildings with a permanent staff. 

The migratory nature of the individual building contract is 
a major disability in dealing with welfare problems of all kinds, 
but particularly so in dealing with the adequate provision of 
feeding for the worker. ‘In the majority of conracts labour grows 
from zero to a peak and falls to zero, remaining at its peak for a 
period of weeks or months only. It is in connection with feeding 
that many of the most serious problems of wartime welfare have 
been experienced. 

The architect will be called upon to advise his client on the 
extent to which he should be prepared to meet the cost of welfare 
on sites. ‘This in turn needs a considered policy as between 
architects, contractors and operatives. This standard should be 
decided upon in the form of regulations enforced on all building 
sites, so that the good owner is not penalised as against the poor 
owner, so that the man is not penalised as between the parsimoni- 
ous client and the generous client, the local authority and the 
Government. 

In considering individual headings which need examination on 
the typical country site or a town site of substantial magnitude, 
there will be the necessity for bus stops with provision against 
the weather, provision of suitable transport, crection of drying 
rooms, and the introduction of a system of supervision, receipt 
and issue of clothes, proper provision of latrines and washing 
facilities, the latter having hitherto been practically non-existent. 

In the case of the development of satellite towns or the extensive 
repair of blitzed cities, migratory labour is almost certain to be 
forced upon the community, and in this case an accepted standard 
for sleeping accommodation with provision of baths will become 
a necessity. This involves also recreation and matters connected 
with the comfort of the men who may have to spend weeks or 
months in a labour camp instead of in the comfort of their peace- 
time homes. 

The standard accepted during war conditions may not be 
acceptable in peace, and it is therefore desirable to have an 
accepted standard which is known to all and which is incorporated 
in the contract. 

Whether there is residential accommodation or not the provision 
of an adequate midday meal is a necessity. More and more 
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contractors have taken in hand their own organisation for feeding 
and have established a Welfare Department with a catering sec- 
tion, able on the one hand to supply to the contract the necessary 
equipment and on the other to produce the personnel and manage- 
ment which are needed to serve food well and economically from 
day to day. 

Many of these provisions for feeding have needed some measure 
of subsidy from the builder. If such assistance is needed in peace- 
time contracts the profession will have to decide the extent to 
which the client can be expected to subsidise feeding and allow 
it to become a charge on the contract. 

Similarly, the provision for working in inclement weather, if 
there is payment for a guaranteed week, would need to be studied 
in connection with the provision of suitable clothing, the method 
of payment for clothing, the issue and return and protection against 
loss, and the cost of the time during which the contractor issues 
and receives the clothing if it is a daily or weekly issue to the site. 
Summary 

I have endeavoured to enumerate certain headings upon 
which a close investigation of wartime practice will provide a 
basis of organisation in peace-time work, and I have endeavoured 
also to draw a parallel between the conditions of many war-time 
contracts and the conditions which may be expected to operate on 
housing sites, town. reconstruction and many other obvious 
circumstances of post-war. building. The recommendations could 
be stated under the following headings : 


(a) Necessity for the provision of a much greater 
amount of technical data and _ statistical 
information, details of alternative methods of 
construction, differences in man hours con- 
struction, differences of cost of certain types 
of constructive equipment, prefabricated and 
otherwise, recognised and efficient means of 
distributing this information in a readily 
usable form. 


(b) The need for the development of office organisa- 
tion in connection with the production of the 
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details of the design, the placing of contracts 
for the work of specialists and sub-contractors, 
the method of properly co-ordinating these 
sub-contractors with the main contractor, 
and detailed contract arrangements. 


The establishment of an Architect’s Works 
Organisation of a high standard which may 
possibly mean the creation of:a resident or 
site architect as a branch of the profession 
hitherto largely neglected ; of supervision of 
an architectural quality, which will be able to 
give day to day decisions on such matters as 
levels, topography, texture, finish of materials 
colour, construction, and other similar 
matters. 


(d) The development of cost consciousness on the 
part of the architect with its corollary, cost 
knowledge, to the level of an accurate science 
which will have detailed experience of the 
relative value of alternate means of producing 
a similar result. 


(c) 


(e) So good and reliable a reputation for build- 
ing inspection that the public accept 
architectural control as synonymous with 


sound building construction and with that 
meticulous day to day inspection which is 
needed to ensure that the client has a structur- 
ally sound building. 


(f) Familiarity and knowledge of the work of running 
contracts which will enable the architect to be 
of real value in collaborating with the builder 
on the method of executing the contract, and 
a profession which has a real interest in the 
well-being of the site personnel and means of 
securing from the site organisation that 100 
per cent. efficiency which will be demanded 
by a post-war world. 


DISCUSSION 


In the discussion that followed the following points were 
made: 

‘HE PRESIDENT in thanking Mr. Bennett suggested that we might 
swing too far over to the business organisation and efficiency side of 
architecture. He did not believe that an architect designing a great 
building, such as a cathedral or a town hall, could get everything on 
paper before the building started ; some of our best buildings would 
never have been erected if that had had to be done. Even architects 
who ran their offices on what may be called business lines would agree 
that, in the case of certain buildings, they must have time to consider 
various matters after the building had been begun and that they could 
do that without detriment to either the building or the time occupied 
in its erection. 


The vote of thanks was moved by Mr. J. L. DEvman [F..], who referred 
to the vast opportunities before the profession which would undoubtedly 
entail revolutionary changes, but the artistic side of building must 
survive. He also said that public interest in building was at a higher 
level now than ever before. In all towns and villages discussion groups 
were considering the problems of rebuilding. Also the interest shown 
in the report issued by Mr. Bossom and his colleagues was evidence of 
the attention being paid to these subjects by the public. 


Sir Ernest Simon seconded the vote of thanks, In re-echoing a remark 
of the President that Mr. Bennett’s Paper had been provocative, Sir 
Ernest asked what was the appropriate adjective to apply to the report 
issued by Mr. Bossom’s committee ? In the course of his remarks he 
dealt in some detail with various questions—chiefly those relating to 
the cost of building—which both Mr. Bennett and the Committee’s 
Report had raised. The building industry, he said, was to be congrat- 
ulated on having members who could produce such reports and such a 
speech as Mr. Bennett’s, which was based on the author’s remarkable 
war-time experience. It was interesting and controversial but at all 
points constructive. 


Mr. MicHaEL WarerHovuseE [F.], Hon. Secretary, asked whether the 
site architect might not provoke rather than diminish the claims of the 
contractor—giving the latter an excuse for suggesting that if he had 
been allowed to run the job in his own way no money would have been 
lost. 

Mr. Epwin Wiuuiams [F.] referred to the work of the Building 
Research Station and the need for more knowledge of its activity in 
fulfilment of Mr. Bennett’s suggestions of the need for greater spread 
of technical information. He also emphasised the need for definite 
training schemes for clerks of works who were inclined to feel bitterly 
that they were expected to acquire their experience as well as they could 

this was not good enough to-day. 

Mr. Williams also expressed a fear that architects might fall into the 
hands of a new bodv of “‘ organisers.” 

Me. R. F. Ripinc [A.] welcomed the idea of a site architect, who 
would make more possible the intelligent modification of a building in 
course of erection. Few buildings could be completely designed in every 
detail prior to the start of building. ‘The site architect’s job would 
provide a magnificent outlet for the energy and ability of many young 
architects. 

Mr. Atrrep Bossom, M.P. [F.] referred to Sir Ernest Simon’s com- 
ments on the report of the committee on U.S. building methods and 
organisation and defended their estimates of cost of building here and 
in America. 

He welcomed the controversial nature of Mr. Bennett’s paper and urged 
that the. architect must lead in the building drive and warned against 
the promoter who stood between client and architect. He praised the 
great work of local authorities but suggested that we should not allow 
the local councillors to be always in a position to tell the architect what 
he had to do. 

In reply, Mr. Bennett said that there were buildings to-day, as 
there always had been, which may be regarded as great works of art. 
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They must be developed in the way that the architect or artist found 
most convenient for his particular technique. Frequently it was im- 
possible to design them entirely before the contract started or to avoid 
adjustment to circumstances and to the site and the material which 
the architect could see, as the building grew, were desirable. His 
comments had reference particularly to the fact that much work in the 
immediate post-war period would be work in which cost to the nation 
and the individual, and speed in housing and providing such buildings 
as schools would be very nearly paramount. 


With regard to the question of the control of the site architect over 
the builder, it was, of course, a principle of lump-sum contracts that 
the builder carried out the work as he himself thought best for his own 
casting and his own building, but the big contribution of the site 
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architect would be that he would make decisions from day to day. 
instead of making weekly or even fortnightly visits, which frequent! 

constituted the kind of control which a building contract had from :.s 
now. The site architect could also criticise the builder’s organisatic), 
without dictating to the builder alternative methods ; he should be 
entitled to say to the builder that the means by which he was carrying 
out the work indicated a loss ; and that when it came to the question 
of claims there would not be any. 


The question of clerks of works was one which needed study by ovr 
profession as a whole. It was true that clerks of works were asking for more 
training, but it was equally true that clerks of works could be trained: 
in other words a great deal of their value arose from the years which 
they had spent as craftsmen. 


A Note on Post-War Fenestration 
By P. J. WALDRAM, F.S.I. [L.] 


Under the compulsory universal town planning Which we have 
been promised architects should be enabled and will, therefore, 
be compelled, to revive the lost art of efficient fenestration, 
rendered useless some two centuries ago by the advent of un- 
restricted overbuilding. 


It has been suggested, however, that from official tables in 
course of preparation by the D.S.I.R., giving the lighting capacity 
of standard sizes of steel windows, designers will be able to select 
the dimensions of efficient post-war windows as readily as they 
select from tables the scantlings of floor joists. 


For the preparation of these tables D.S.1.R. officers have, we 
are told, devised various approximate short cuts, instrumental, 
geometrical and mathematical, to short circuit what is supposed 
to be the tedious labour of using the rectangular measuring 
diagram hitherto officially recommended.* 


Apart altogether from any doubt as to the possibility of solving 
many, if not most, of the practical problems arising in fenestration 
by tabulated data, there is no justification for approximate substi- 
tutes for the exact measuring diagram by which the daylight expert 
solves all his problems, simple or complex. For the comparatively 
simple data promised the diagram itself, which involves tedious 
labour only when applied to tedious jobs, provides a modification 
which not only reduces calculation but eliminates it; and 
furthermore produces the information in a form far more useful 
and practical than tables. 


If only to restore the unjustly libelled reputation of what may 
eventually be an everyday tool of architects, as it is to-day of 
daylight experts, a brief description of this modification may be 
tumely. It has not previously been published. 


The areas of sky visible from, and therefore illuminating posi- 
tions at different distances back from rectangular windows, either 
unobstructed or facing horizontal obstructions, are themselves 
rectangles and, therefore, all plot on the measuring diagram as 
quadrilaterals bounded by co-ordinates of angles of bearing and 
elevation. The areas, and therefore the sky factor values, of such 
quadrilaterals can be calculated exactly, and plotted once and 
for all on a master graph, Fig. 1. 


With the aid of a slide rule and a table of tangents it is a simple 
matter to tabulate the angles subtended at different positions 
back from the centre line of the sides and head of openings of 
different dimensions. On the master graph, Fig. 1, the sky factor 
value of openings of these dimensions can be read off directly and 
plotted on graphs, e.g. Fig. 2, for different distances back, say 
every 2 ft. back to 20 ft. 


On such a series of position graphs the architect has more than 
all the information conveyed by tables, because tables seldom fit 


* Penetration of Daylight and Sunlight into Buildings. D.S.I.R. 
tlumination Research. Tech. Paper No. 7. 2nd Ed. H.M.S.O. gd. 
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exactly the dimensions required, and arithmetical interpolation 
is troublesome and not always accurate. On graphs, however, 
intermediate values can easily be read off, and this is invaluable 
in the inevitable trial and error of practical design. 


It might be considered that position graphs such as Fig. a, 
being confined to the sky factor value from unobstructed windows 
at points along the centre line only, would be of little assistance, 
but the information obtainable from them is not thus limited. It 
extends to positions off the centre line and to the reduced lighting 
capacity of windows facing horizontal obstructions or their 
equivalent. Fig. 3 is a typical contour plan showing the effect on 
the lighting of a large ground floor room lit by a window 3 ft. wide 
by 6 ft. high above the table or reference plane by the suburban 
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criterion of permissible obstruction of a continuous building line 
8o ft. distant and 40 ft. high above the ground, which in this case 
is 10 ft. below the window head. 


Such contour plans are set out by the method which surveyors 
employ on contour maps of undulating ground, viz., “ spot levels” 
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of sky factor values are measured at all the intersections of the pre- 
determined grid and on sections set up along the grid lines in two 
directions the required contour values are located, transferred to 
the plan and lined up. All the “ spot levels ” for such a plan can 
be read off direct from a series of position graphs such as Fig. 2. 


Consider, for example, the sky factor value at the intersections 
1c, Fig. 3, 6 ft. back from the window, 2 ft. to the right or left of 
the centre line and therefore 6 in. beyond the reveals. The sky 
factor value would be half that of a window 7 ft. wide less half 
that of a window 1 ft. wide. This would also be true for all inter- 
sections on line 1, viz., 1b, 1d, etc. Similarly, the sky factor value 
for all intersections on line 11 would be the difference between 
half of windows 11 ft. and 5 ft. wide (i.e. between half windows 
5 ft. 6 in. and 2 ft. 6 in. wide). For all intersections on lines iii, iv 
and v the half window widths to be read off the graph will be 
7 ft. 6 in. and 4 ft. 6 in., g ft. 6 in. and 6 ft. 6 in. and 11 ft. 6 in. 
and 8 ft. 6 in. respectively. On the unobstructed side all these 
will be 6 ft. high. 
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The effect of a horizontal obstruction as viewed from a reference 
point at a given distance from the window is merely to raise the 
virtual sill level. The extent of such raising can be fixed by draw- 
ing a line on a section to scale from the top of the obstruction to 
the reference point and noting where it cuts the glass line, or more 
speedily by calculation. Thus all the C points 6 ft. back from the 
window will be obstructed by a horizontal building line go fit. 
above the window head, 36 ft. above the table plane and 86 ft. 

36x 6 
distant up to a line 


or 2.5 ft. above the table plane at 
86 
sill level. 

The obstructed sky factor value at tc is, therefore, the difference 
between two half windows 3 ft. 6 in. and 6 in. wide respectively, 
both 6 ft. high less the difference between two similar half windows 
both 2 ft. 6 in. high. 


The sky factor values at points 1c can, therefore, be read off 
direct from the position graph, Fig. 3, as follows : 


Unobstructed 4-0.6 = 3.4. 

Obstructed 3.4-(1.15-0.2) = 3.4-0.95 = 2.45. 

The value at all other grid intersections can be read off a series 
of position graphs similar to Fig. 2 and will be found to corre- 


spond exactly with values calculated from plottings on the 
measuring diagram. 


In the Builder of 30 January 1942 a series of position graphs at 

4 ft. intervals up to 20 ft. was published, but as these are for win- 

dows up to 20 ft. wide only, instead of half windows up to 40 ft. as 

Fig. 2 their use for contouring is limited. It is hoped that a set of 

position graphs at 2 ft. intervals up to 20 ft. similar to Fig. 2 toa 
conveniently large scale will be published at an early date. 


SCHOLARSHIPS IN ARCHITECTURE 1944 


The following Scholarships in Architecture are offered by the 
Architectural Association School of Architecture. London :— 


THE LEVERHULME SCHOLARSHIP 


This Scholarship provides the opportunity for students who could 
not otherwise afford it to obtain qualifying training over a period of 
five years for the profession of Architecture. It is of the value of 
£1,000, and its provisions are as follows : 

(1) Payment of tuition fees. _ (2) An annual allowance of £10. 
(3) Maintenance allowance of £20 for travel in the British Isles 
during the fourth year. (5) An allowance of £40 for travel 
abroad during the fifth year. 

Candidates must be of British nationality, must not be below the age 
of 17 years, and should have reached School Certificate standard. They 
may be required to sit for a written examination on general subjects 
and to come before a Selection Committee for an interview. 


THE MINTER AND SIR WALTER LAWRENCE OPEN ENTRANCE 
SCHOLARSHIPS 


These scholarships, value £75 12s., entitle the holder to free tuition 
for the first year course at the Association’s School of Architecture, 
and they are open to candidates who are under the age of 1g years 
on 1 July of the year in which they compete. 


All entries must be accompanied by a portfolio of drawings, and 
must reach the Secretary of the Architectural Association, 36 Bedford 
Square, London, W.C.1, on 1 June in each year in the case of the 
Leverhulme Scholarships, and on 1 July in each year for the Open 
Entrance Scholarships. 


Application forms and further particulars may be obtained from the 
Secretary of the Association, to whom all communications should be 
addressed. 
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THE INFLUENCE OF NEW DEVELOPMENTS IN 
CONSTRUCTION ON ARCHITECTURAL DESIGN 


By M. HARTLAND THOMAS, M.A. [F.] 


A Paper read at a Meeting arranged by the Architectural Science Board 
on Saturday, February 12, 1944. 


A considerable ficld has already been covered by the present 
series of lectures sponsored by the Architectural Science Board, 
but a very much larger expanse of country remains to be ex- 
plored, and it is perhaps appropriate to pause for a while and 
YFeconsider some of the reasons for our participation in these 
occasions. The connection between Architecture and Science 
.—in the modern sense of natural science founded upon experiment 
—has not always been as close as it should be, but it remains one 
of the declared aims of this Institute, as witnessed by the original 
Charter. 

To point the moral rather a happy instance came over the 
radio the other day. It was in the introduction to a talk upon 
the history and uses of blood transfusion. Describing the early 
experiments in intravenous injections at the meetings of the Royal 
Society, one member was said to have been outstanding with 
an experiment which involved the injection of wine and beer 
into the veins of a dog, which inebriated the dog. The broad- 
caster identified this experimenter by saying that he is better 
known to-day as the designer of St. Paul’s Cathedral. 

Sir Christopher Wren graduated from science into archi- 
tecture. Seme of us, who have not been so wise as he in the 
order of our education, are eager to repair the omission under 
the auspices of the Architectural Science Board. The title 
“ Architectural Science Board ” is important. This paper will be 
largely concerned with ‘the implications of the word “ Archi- 
tectural ” in this connotation. 


Potted Science 

It may with some justification be objected that these science 
lectures are merely packets of potted science for the architect, 
which with imperfect knowledge in any particular branch he 
will apply at some considerable risk. Potted they.are, admittedly 
—even, perhaps, in the interests of portability, dehydrated. Your 
committee, quite unashamedly, in the conferences beforehand at 
which lecturers are briefed, asks for short cuts and useful approxi- 
mations, that an architect can employ at the sketch design stage, 
long before the scientific experts are called into conference. For 
it is important both that approximate provision for the specialist 
should be made beforehand, and that the architect should have 
enough acquaintance with all the branches of science concerned 
in his design to explain his requirements to the experts, and to 
understand their advice. 

Potted science can equip the architect to preside over a team 
of experts. But it could so equip anybody else. An architec- 
tural education is nbt a pre-requisite for the absorption of potted 
science—in fact, with its emphasis upon taste and imagination, 
it is probably a disadvantage. 


The Artistic Conception 

There are some who fear, and rightly, that the present emphasis 
upon teamwork in design, and upon the architect’s function as 
the co-ordinator of experts, might lead to the disintegration of 
architecture into its component parts. It is not our purpose to 
assist in such a disintegration. Admitted that the time has 
passed, and long passed, when one man, however brilliant, 
could carry in his own person sufficient knowledge to produce 
good architecture unaided. But the importance of the artistic 


conception persists. Indeed, the artistic conception, the visio. 
of a building project in its entirety, as a whole, is unavoidable. 
It must be seen as a single idea by somebody at some stage in 
the work. It is the concern of architecture that the vision should 
be seen early, seen clearly, and seen whole. It is our concern to 
contribute something to the mental equipment of those upon the 
rightness of whose vision so much depends. 

There are few architects who would not admit the need among 
us for a deeper understanding of the true function of the com- 


ponent parts of a building. Only thus can the development of 


architectural form be released from mere convention—falsely 
sometimes called “‘ scholarship ”—on the one hand, or protected 
from the assaults of fashion on the other. 


Carried-Over Forms 


Negative evidence for the existence of fundamental thinking at 
the back of a design can be provided by the absence of derivative 
or carried-over forms. Conscious imitation is not meant, such 
as the lining-out of plaster to simulate masonry, or the surfacing 
of asbestos-cement by some photographic process in reproduction 
of oak. It is the unconscious inability to think in terms of the 
new material or the new problem, so that the habitual appearance 
is carried over into the new conditions. The history of architecture 
offers many instances of this weakness in human ingenuity, and, 
such is the facility with which artistic refinement can reduce 
appearances to our liking, the resultant forms are often held in 
high esteem. 

An early instance of carried-over form is the Egyptian reeded 
column, in which the stonework retains the form of the bundles 
of reeds that preceded it. 

The most famous of all is, of course, the Greek Order, which 
clearly exhibits in marble its derivation from timber construction, 
modified by the addition of terra-cotta dressings, before trans- 
lation into stone. This is not to say that appropriate changes 
were not made at the transitions. For one thing, the shortening 
of lintel spans was unavoidable. And refinements were introduced 
—both optical, such as the use of fluting to make cylindrical 
surfaces more clearly identifiable ; and emotional refinements. 
such as the choice of profiles according to their position and the 
imagined work that they were called upon to perform. Indeed. 
it is admitted that the Classical Orders had already in the fifth 
century B.C. attained a perfection of form never since equalled 
in the design of the Orders, still less surpassed. Can it be that, 
if the Athenian architects had first gone to school in Ionia, where 
experimental science was then being born in the liberal climate 
of the Greek colonies, before expending their brilliant ingenuity 
upon the perfection of obsolete forms; then the subsequent 
history of Classical Architecture might have been one of sus- 
tained and orderly progress, instead of many centuries of repeated 
imitations never attaining again ‘to the original perfection of 
Athens ? 

The carry-over of architectural form in the Greek Orders 
was largely influenced by religious considerations as the most 
elaborate buildings in the Golden Age were the temples. It 
was felt that if the new temple was too unlike the old, the god 
would not recognise it and return to dwell there again at the 
reconsecration. A not dissimilar emotion persists to this day in 
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the preference for the Gothic arch for religious buildings, no 
matter how unsuitable the material, as in the windows of many 
a corrugated iron mission church, or the location, as in the wilds 
of a tropical jungle, or the recent R.A.F. chapel in North Africa. 


Modern Instances 


Modern instances of this tendency to carry over old forms into 
a new situation confront us on all sides. The multiplication of 
minor examples is perhaps more illuminating than a sketch of 
broader tendencies. An instance often noticed is the misuse of 
rusticated stonework for the casing ofa steel structure. In massive 
walls there was a risk of the edges of the ashlar blocks spalling 
off in the lower courses. This was prevented by chamfering those 
edges. Such chamfering also served the purpose of emphasising 
the size and thickness of the stones, so that this and other forms 
of rustication came to be the accepted treatment for the bottom 
storcy of a massive building. To carry this treatment over to 
stonework that is mere facing to steel was either thoughtless, or 
a deliberate falsification. 

But it is important not to be hasty in ascribing an apparent 
carry-over to mere copyism. For example, the grooving out of 
granolithic paving in small squares, which appears to imitate 
stone setts, has two reasons appertaining to the newer material. 
One is to release the surface tension to avoid cracks, the other 
to prevent slipping. 

A type of carry-over that is common is where the newer 
material has no particular shape, due to the exigencies of the 
material itself, and is so tractable that almost any modelling can 
be imparted to it. Cast iron is one of these. In the last century 
iron masqueraded as wood treillage, ropework, logs with 
the bark on, masonry, and many others ; so that modern designers 
pass over in contempt what is by nature an excellent and versatile 
material. 

Coming nearer to the present time, one notices the meagre 
size of the panes in standard steel sash, and of the panels in 
standardised tea-shop style plywood panelling. The meagre 
proportions are a carry-over from the limitations of the previous 
material. 


Structural Examples 


The tendency to carry over is by no means confined to matters 
of architectural form in the restricted sense. It also appears in 
structural practice. For instance, the almost universal provision 
of a slight fall to asphalt flat roofs. There is not the least need 
for this, and the grading is an addition in labour and materials. 
The asphalt, indeed, would be better preserved for a little water 
standing on it. The slope is a carry-over from sheet metal 
construction. 

A fairly common method of wall construction is reinforced 
concrete frame with brick in-filling to the panels. This is not a 
logical way of using moulded concrete, which so easily runs in 
broad masses of continuous walling, doing duty here as pillar, 
there are beam, and elsewhere merely as weather protection. 
The unnatural restriction of concrete into posts and beams of 
small section is a carry-over from stee] frame with brick in-filling. 

A very recent example is the compilation of tables of properties 
for standard sections in aluminium alloy. These sections are to 
be of the same shapes as those already in use for steel, although 
the newer metal with its different physical properties—-such as a 
lower modulus of elasticity—demands a new range of sections 
proper to itself. 

Another not so recent example comes from the early welded 
steel multi-storey framed buildings. It is customary in riveted 
construction to change the section of a stanchion at a few feet 
above the floor level, so as to avoid the complexity that would 
result if the cover plates to the stanch‘on and the bearings of the 
girders occurred together. This position for the change of 
stanchion sec’ion, with its awkwardness for internal finishes, was 
unthinkablv maintained in the early welded versions. In later 
examples, the change occurs where it should, at the level of the 
floor girders. 
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Engineering Examples 


To move on to an example where the architect probably had 
no part in the definition of the form of the new invention, consider 
the electric light bulb. The choice of a point source for the 
emission of electric light gave birth to a whole industry whosé 
sole function has been the attempted rectification of that original 
error. The intolerable brilliance of the filament concentrated at 
a point has had to be masked, reflected, shaded, filtered, con- 
cealed—half a century of lost efficiency and elaborate botching, 
which is only now drawing to a close with the recent introduction 
of the fluorescent tube : and all because the inventive engineer 
could only think in terms of artificial light sources that had gone 
before him—the individual flame from candle, lamp, and gas-jet. 

This tendency to carry over forms after they have lost their 
meaning is, as will have appeared from the last example, by no 
means confined to architecture. To go further afield, take an 
ordinary table spoon. Many generations ago the manual crafts- 
man used to make the bowl and the handle separately, and then 
to braze the two together. Nowadays they are stamped or 
moulded in one piece, but on nine out of ten you will still find 
the rat’s tail on the back of the bowl which used to effect the 
junction between the two. 

We architects are often advised to take as our models for func- 
tional design the products of the mechanical engineer. But 
what do we see? Why is the engine of the automobile placed 
at the front, in spite of all the problems in transmission of power 
to the driving wheels at the back? It is not there, as some 
argue, to keep the driver’s toes warm, nor as a shock absorber 
when he encounters a lamp-post. The motor-car is still the 
“horseless carriage,” as it was dubbed at its introduction ; the 
ghost of a horse sull trots in front of the driver, who, to prove it, 
measures the capacity of his mechanical ghost-horse in terms of 
horse-power.” 

The railway coach shows a similar carry-over. We are accus- 
tomed to the queer little compartments each with its separate 
door, and take them for granted. But who, confronted with 
an empty shell of a coach, would subdivide it for seating in such 
a curious manner? Reference to early railway prints supplies 
the explanation. There we find on the first coaches a painted 
line on the outside in a series of sagging curves, marking off each 
compartment at the bottom to a shape reminiscent of the curved 
underside of the old stage coach. It is of course, a carry-over. 
We rub knees in our cramped compartments because Pickwick 
rode that way. It is a wonder we are not still expected to clamber 
up on to the roof when it is full inside ! 


Weakness of Invention 


Enough has been said to indicate that this tendency to carry 
over obsolete forms is not the peculiar shame of architecture, but 
a widely-spread weakness of man’s invention. It is often due to 
superstition, or else to conservatism (which is a compound of 
superstition and lethargy), but most of all to the difficulty of 
fundamental logic which is a very real barrier to the attainment 
of clarity in design. Every designer who has made the attempt 
to discard habitual forms and to solve a problem from the logic 
of the situation alone, knows well how easily his pencil runs along 
the well-worn lines. That is the easy way ; and unfortunately, 
it is made still easier by the resources of modern technique. 
There is always a material or a technique available to make a 
passable construction out of an ill-conceived design. For instance, 
there is scarcely any limit to the loads and spans attainable in 
steel construction, but it is quite another matter to make exactly 
the right demands upon the steel constructor. It is not enough 
for architects to sit back and accept the results of science like 
ripe plums falling in our laps. We must ourselves acquire enough 
of the scientific outlook, and become sufficiently well acquainted 
with the theories and experiments that lie behind the results, to 
assess the value to architecture of the many different products 
and methods that are presented’ to our notice. Unless we do 
this, there is always the risk of taking one aspect of science and 
running it for a short time as an architectural craze, just because 
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somebody of great knowledge and persuasiveness read a paper 
on that subject to the Royal Institute, and its novelty took us 
all by storm. Usually it is something that should not have been 
new to us at all. An instance of this was the craze a few years 
ago for insolation. The architectural press was at that time 
replete with elaborate diagrams and machinery for measuring 
the number of hours per day during which the sun might, if not 
obscured by cloud, shine into a particular window, and how far 
it would strike into the room ; sunshine was for a time the main 
factor in the design of every house ; and the craze ran on until 
the term “ sun-trap’’ was added to the vocabulary of house- 
agent’s English. 

Just as crazes are bad in the profession at large, so the individual 
architect has no business to specialise in any one branch of science 
to the exclusion of the others ; or rather, he abdicates from his 
function as an architect if he does. 


Course of Study 


It is with these considerations in mind that the Architectural 
Science Board embarked upon a very wide course of subjects 
for these lectures. Some of the subjects so far attempted have 
been Soil Mechanics, Lighting (natural and artificial), Weather- 
ing, Ventilation, Hygiene, Heating, Sound Transmission. The 
method of dealing with each subject that is asked of the lecturers 
in conference beforehand is first to give a broad impression of © 
the present state of knowledge on their subject, second to pack 
in as much hard fact and illuminating illustration as will go, and 
third to give some simple rules and approximations for rapid use 
at the sketch design stage. The subjects dealt with in this 
manner have been diverse, but they all have their bearing upon 
architecture and each contributes towards a deeper conception 
of the art. After those that have a general bearing on design, 
although the list of possible titles has by no means been exhausted 
and will be returned to later, we have turned in the present 
series to subjects that have a more direct bearing upon the con- 
struction of buildings. These have been concerned with the 
three main materials for constructing the skeleton of a building 
—timber, metal, and reinforced concrete—and are well suited 
to prompt some broad reflections upon the influence of science 
upon architecture, and structural invention upon architectural 
form. 


Similarity of Form 


These three methods of construction are, as we have seen from 
the three lectures that we have attended in this series, approach- 
ing a similarity of form that should be particularly acceptable to 
architects—the architect’s function being to conceive the building 
project as a whole in all its implications—for we now find that 
structural theory is-coming to meet him half way, in offering 
structures that are primarily conceived as a whole, rather than 
as the sum of separately calculated parts. Let us summarise 
the three lectures from this point of view. 


Timber 

Mr. Reece, in his lecture on New Developments in Timber 
Construction, paid us the compliment of presenting a closely- 
reasoned theoretical analysis leading up to conclusions of more 
immediate utility to the architect. The clarity of his explan- 
ation was so illuminating that an understanding of the inner 
behaviour of timber under conditions of strain can now become 
part of the architect’s mental equipment. It would not have 
been so valuable had he merely listed the new developments, 
such as Stress Grading, Laminated Construction, Ring Connec- 
tors, Adhesives, and the rest, given a few figures for working 
stresses and ended with a run of pictures showing examples of 
recent structures employing the new methods. That would have 
been a superficial approach, which does not really meet the 
architect’s needs. The list of new developments, and the illus- 
trations of recent uses would merely have whetted his appetite, 
and might have prompted inappropriate applications of the new 
methods owing to imperfect understanding. As for a table of 
working stresses, these belong to the detailed checking of.a design, 
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and not to the original conception of it, which is the highest 
function of design. The analytical knowledge presented in Mr. 
Reece’s lecture, when fully assimilated, can become part of the 
unconscious mental background of architectural design in timer. 
For the details I must refer you to his lecture, which wil! be 
published, but here is a synopsis. 

Timber, though one of the oldest of materials for the craftsn an, 
is, owing to the lateness of its scientific analysis, one of the newest 
in potentiality. A comparison of strength-weight raties (which 
are a useful avenue leading to strength-cost assessments) between 
timber, metals and plastics, shows timber best in flexural rigidity 
(that is, for all components lightly loaded in relation to size— 
slender columns, long beams, stressed skin construction), stronger 
than steel in tension, weak in shear, and, as plywood with a 
plastic adhesive, good in compression, and best of all again in 
bending. This analysis confirms most of the traditional uses of 
timber, except that members have tended to be larger than 
necessary, and, more significant, the use of timber struts but 
steel ties in a truss is a reversal of their respective best properties. 

Two reasons for this reversal are given—knots which hitherto 
unpredictably, diminish tensile strength, and joints which are 
made by cutting away part of the member’s cross-section. These 
two faults of timber construction can now be overcome by stress 
grading, which by statistical method gives quantitative values to 
qualitative judgments upon samples from a batch ; by laminated 
construction which allows the average instead of the lowest 
strength to dictate the working stress ; and by the use of the new 
and stable adhesives, together with the inter-surface connectors, 
to design joints that develop the full strength of the member. 

The use of the plastic adhesives means to timber construction 
what welding means to steel construction, namely, the possibility 
of rigid frame or one-piece construction—whether it be the 
laminated arch, or the plywood box girder with rigidly connected 
uprights, or the stressed skin of the Mosquito wing. 

The “ Redux” adhesive, not long released from the secret 
list by the Ministry of Aircraft Production, which can join metals 
to timber, as well as to metal, by specific adhesion, points the 
way towards the design of composite one-piece structures in which 
metals, timber and plastics are combined, with each in its most 
advantageous situation. 


Metal 


Mr. Moon’s lecture on Welded Steel Structure followed a 
different pattern. The research work upon welding is not recent, 
as with timber, but was elaborated many years ago. The reason 
why welded structures are not common in this country is that 
their use has been deliberately stifled by a price ring (reminiscent 
of Breakages, Ltd., in Mr. Bernard Shaw’s play “The Apple 
Cart”) designed to maintain in use the capital equipment 
already established for riveting. The stress of war has forced the 
adoption of the more economical method for war production, and 
it is hoped that the many thousands of trained welders available 
after the war will exert sufficient pressure for their skill to be 
employed. 

Mr. Moon began by stating that a weld is the natural method 
for joining metals, and instanced the wedding ring, which is 
welded by hammering. Continuity of homogeneous material is 
the characteristic of a weld, so that the welded structure becomes 
one piece of metal. The rigid framework is economical (some 
20 per cent. of weight is saved), and it expresses the inherent 
character of steel, which is first of all strength, and furthermore, 
strength with lightness and slenderness. Welding develops the 
full allowable load to best advantage—if one part is overstressed 
the stresses tend to redistribute themselves—with the result that 
the peculiar character of steelwork is most clearly brought out 
by welding. 

This emphasis upon the “ character ” of the welded construc- 
tion was a marked feature of the commentary upon a very ample 
series of illustrations. The intellectual and zsthetic satisfaction 
that welded construction affords the designer is a strong recom- 
mendation for the addition of the welded method to the archi- 
tect’s vocabulary. 
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Much encouragement was given to any architect desirous of 
making the attempt to think in terms of welded frame, by the 
story of a small structure shaped as half a decagon (or a Mansard 
roof on posts), in which the original choice of steel section by the 
simple graphical method of the load line parabola, was confirmed 
by four subsequent analyses in ascending order of complexity. 
Mr. Moon gave other useful approximations for the sketch-design 
stage, and revealing explanations of technique, for which reference 
should be made to the published version of his address. 

The examples shown ranged from multi-storey structures, in 
which advantage was taken of the savings effected by continuity 
of girders and stanchions ; to two-pin and three-pin arches of 
small and large loading and span ; and to north-light and monitor- 
type tree-form structures ; and ended with a series of bridges of 
arched or girder, or mixed arch and girder, shape, in which last 
the magnitude of the structure compels, as it so often does, a 
faithful presentation of the essential possibilities of the material 
and method employed. 

One particular bridge had evoked a comment which has great 


significance. It was a two-pin frame with legs sloping outwards. 


in the form of approximately three sides of an octagon, so that its 
classification would be partly a girder and partly an arch. The 
cleanness of the welded platework and the evident rightness of 
the tapered legs, and of the disposition of material generally, so 
impressed an experienced craftsman that he exclaimed that it 
gave him the same feeling as did the interior of a vaulted cathedral. 
In both cases the unity of the structure and the rightness of the 
form can impress the beholder with a satisfaction that is at the 
same time intellectual and emotional. 


Concrete 

Mr. Parry’s lecture is too recently in our minds to require 
more than a short synopsis. The possibilities of reinforced con- 
crete for monolithic design are a commonplace, but it is not so 
well understood that the design of the formwork is a master 
factor. We used to be told that reinforced concrete is a ** plastic”’ 
material, in the sense that it can be moulded to any shape. So 
it may be, but the timber and steel used for the moulds are rigid, 
and if the would-be designer of reinforced concrete could be 
persuaded to think in terms of formwork, he would come much 
nearer to using this material in its appropriate fashion. 

The most important characteristic of design arising from the 
best use of formwork is simplicity and continuity of line or pattern. 
Special shapes were said to be easy to make provided they run 
in the direction of repetition, and not against it. 

The monolithic character of the material is further empha- 
sised by Mr. Parry’s insistence upon the rhythm and continuity 
of operations—whole columns and walls should be poured in 
one operation ; the use of sliding forms was significantly described 
as, in effect, fabrication by extrusion. His deprecation of imitation 
finishes, and of subsequent working of the surfaces by chemical 
applications, hammering or rendering ; and his recommendation 
of surfaces straight from the mould, after attention to clean joints 
between lifts and a good face, remind us that reinforced concrete 
is a material that merits respectful understanding of its possi- 
bilities by the designer. 


Unity of Form 

There emerges from the consideration of these three materials, 
‘Timber, Metal and Concrete, in their present stage of develop- 
ment, a suggestion of the unity of structural form. That unity 
is, of course, a fact of nature, but the fortunate situation at the 
present time is that the current technique of structural method 
serves to bring out that unity, instead of to obscure it. Rigidly 
framed structures are total structures, imagined from the first 
as coherent wholes, rather than by the laborious juxtaposition 
of many component parts. One is no longer to think in terms of 
stanchion plus beam, or pier plus roof truss, or wall plus floor 
(each being separately calculated), but to return to a conception 
of building that is in some ways primitive, and imagine the whole 
structure as one piece, as did the builders who in the past might 
have used the simple cruck for pillar and roof-tree combined. 
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But it is not to be merely a return to the primitive. We have 
the resources of mathematical analysis to assist our understanding 
of form. The unity of that analysis can be a partner to the 
unity of artistic conception. The closer we study the structural 
theory, and the results of research into the nature of materials, 
the better shall we cultivate that instantaneous feeling for correct- 
ness of form. The parabola of resultant forces is a mathematical 
conception, but it portrays a physical fact, and is an example of 
how science can furnish the artist with a pictureable idea to give 
intellectual meaning to emotional appreciations of form. 


The Lamp of Truth 


John Ruskin, in his “‘ The Seven Lamps of Architecture,” 
named one of his lamps ‘“* The Lamp of Truth.” The principle 
was good, but his applications of it were superficial. He found 
all his seven lamps best tended in Italian Gothic architecture, and 
his influence caused that very alien style to be much imitated in 
this country. As an example of truth, he would praise the Gothic 
arch with its hood-mould around it, clearly defining the upper 
limit of the arch-stones ; and he would blame the Classical arch 
in which the voussoirs run up into the coursed ashlar above. 
Had the conception of the resultant parabola been available to 
him, he might have advocated truth in architecture with more 
reliable exhibits. 

A significant justification of the parabola occurred in a bomb- 
damaged church. The parts of the chancel arch and wall, 
that were less firmly held in place by the resultant of pressure, 
were shaken down by the shock, leaving the profiles both of the 
underside of the arch, and of the top of the walling above, in 
distinctive parabolic form. 

Truth in architecture is not merely a matter of approving one 
form of arch as “ true,”” not even the parabolic and condemning 
others as false ; nor yet is it mere frankness of structure, achieved 
by exposed steelwork or unceiled timber roofs. Nor, again, is 
it the narrow interpretation that its critics used to lay upon Func- 
tionalism, as if the meticulous assessment of all the ‘* practical ”’ 
factors in a design could automatically dictate the solution. 
Practical considerations must, of course, have their place, or the 
design does not begin to qualify at all ; but the rightness of a 
design needs to be readily understood—and felt. 

If the exigencies of structure do not require one form more 
than another, then the refinement of shape follows the demands of 
emotion. The distinction in Greek mouldings between the 
upright wave for the crowning mould, and the reversed wave for 
the supporting mould, is an example where the emotional under- 
standing of the situation takes command, for there would be no 
serious risk of the marble spalling off if the upright wave were 
worked in the supporting position, but that would feel wrong 
to the eye. 

On the other hand, when the demands of the eye are in conflict 
with the proprieties of structure, then the eye must be taught by 
the mind. The eye must learn, for example, that the sagging 
line of a fish-belly girder is not weaker, but stronger for its greater 
depth where the bending stress is greater. In the same way, a 
two-pin arch should be deep at the supports, shallow around the 
points of contraflexure, and deep again in the centre. It is an 
offence against the intellect, and bad education for the under- 
standing eye, to smooth away that undulating profile, which should 
be characteristic of the two-pin structure, out of deference to a 
preconceived esthetic. 


The Architecture of Humanism 

But why, it will be asked, is this of importance ? May we not 
let taste be the final arbiter, provided that stability and con- 
venience have had their due? It is because architecture has a 
contribution to make to man’s realisation of his environment. 
Architecture can surround civilised man, as it does to-day, in a 
world of shams, deadening his susceptibility of intellect and 
feeling ; or it can give him enclosures that portray the forces of 
nature in a manner that his mind and spirit can apprehend. 
The distinction between intellect and emotion is very largely 
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one of verbal convenience. One has heard mathematicians 
exclaim upon the beauty of an abstract proposition. So it is 
not out of place to demand that a work of art should seek intel- 
lectual and emotional justification at the same time. ‘Truth in 
architecture, the true functionalism founded upon scientific 
understanding, can provide the much-needed intellectual back- 
bone to esthetics. It removes esthetic understanding from the 
exclusive province of the ezsthete, and makes Everyman a par- 
ticipator. For the answer to the question ‘‘ Does it work ? ” 
can be given to any man who knows how to tinker with his 
motor-bike ; and to go on to the question “ Does it look as if it 
works ? ”? is no very hard step to take. But it is a step of supreme 
importance, for there is the Architecture of Humanism—an 
architecture within the comprehension of the ordinary man who 
is able to understand its simpler message to him, but at the same 
time an architecture that at higher levels of understanding admits 
of limitless intellectual analysis and emotional refinement—and, 
most of all, has the potentiality of achievement more splendid 
than anything that has gone before. The welding craftsman, 
who felt himself to be in the same line of tradition as the cathedral 
builders of the past, voices clearly a latent demand for the true 
Architecture of Humanism, and warns us to stop our ears to the 
demands of the pedants and the zsthetes who claim to speak in 
the name of Humanism. 


False Prophets 

Among the pedants is the art historian. He has been arguing 
for the return, in the name of Humanism, to adventitious orna- 
ment in architecture. It is not a disinterested appeal. It is from 
the convenient labels afforded by ornament that the insensitive 
pigeon-holing mind can catalogue the exhibits in his museum, 
and lead round the parties of reluctant school-children, telling 
them that the dog’s-tooth is ** Norman,” but the strap-ornament 
is “* Tudor.” Unless modern architecture is to be prematurely 
relegated to the museum, this appeal for the return of super- 
imposed ornamentation must be refused. And remember that 
architecture was at its lowest ebb in the whole of recorded 
history, during that part of the last century when the art historian 
was supreme. 

A similar appeal that appears to have more weight in it, but 
is none the less superficial, is the esthete’s advocacy of a return 
to the cult of the Picturesque—in the landscaping sense of the 
direct appeal to the eye. (It may be noted in passing that these 
specious appeals to step aside from the main stream of archi- 
tecture always involve a “ return” to something or other in the 
past.) The advocates of “landscaping” our cities in the 
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manner of ‘ the picturesque ”’ would admit any object, and any 
form however debased, provided that the self-conscious zsthete 
could go into a squirm about the pictorial effect of a certain vista 
seen from a particular point of view. Of course, the visual 
appeal is important, but that way would produce an esthetic 
without any backbone at all, powerless to resist the assaults of 
controversy or the vagaries of fashion. 

As will be recognised, I am joining issue here with the current 
policy of The Architectural Review, chiefly for an exaggerated stress 
on the visual appeal which is bordering upon the ridiculous, 
The cover design of the February issue is, however, an example 
from the past of just that union of science and art that | am 
advocating in this paper. It shows an exquisitely drawn human 
skeleton, closely annotated, leaning in an easy attitude against 
a classic pedestal. ‘The Review’s comment is quoted : 

. visual intensity is combined with equally 
strong emotional intensity. The skeleton is not placed before 
us stiff as a doll—which is what an anatomical primer of 
to-day would do—but in an attitude as though it were a 
live being stripped of its flesh. There is a great value to 
the student in such a presentation. 7 


Splendour 

The pedants and the esthetes are men of straw, easily dis- 
missed provided they are recognised. More serious is the risk 
of a popular revulsion after the war from anything that savours 
of “ austerity,” and an insistent popular demand for everything 
that is lavish. This is what happened in Russia when the lean 
period of the Revolution was past. Functional architecture— 
the product of the keenest architectural minds of a generation in 
search, through simplification, of essential rightness of form—has 
gone into battle-dress as Utility Building. There is a risk that 
this may be the end of that great adventure. 

The post-war craving for splendour must, nevertheless, be 
served. There is nothing dishonourable about it. Indeed, it 
should be encouraged, for it will nourish and keep strong the 
popular determination to rebuild all our world to a better design. 
But if the disenchantment, that was so characteristic of the 
** twenties,” is to be avoided this time, the splendour must be of 
a different kind. Then it was the ‘* conspicuous waste ”’ advo- 
cated by a certain school of economics. (Adventitious ornament 
is but an example of conspicuous waste.) Now the very magnitude 
of our task must, in the manner of its achievement, provide the 
splendour that we crave. Science must give us a deep under- 
standing for that splendid achievement, and our understanding 
of it must find its clear expression by art. 


RECENT EXPERIENCE IN THE DESIGN OF 
TIMBER STRUCTURES 


By PHILIP O. REECE, A.M.Inst.C.E., A.M.Inst.M. & Cy.E. 


At a Meeting organised by the Architectural Science Board on February 5, 1944 


Historical 

Timber was used as a structural material long before the 
development of the mechanical sciences and long before any 
adequate mathematical processes were available for the purpose 
of design. From the nature of the material it follows that we 
have little in the way of lasting monuments of early timber 
engineering, but there can be no doubt about its early and 
extended use. The pre-historic structural engineer worked under 
very strict limitations : for compression and shear he had stone 
and baked clay, for tension he could use hide or ropes of dried 
grasses, but for bending there was only one material he- could 
conveniently use in its natural state and that was timber. It was 
readily available over large areas of the earth surfaces, it could be 
floated down rivers to where it was wanted and could be dragged 


along the ground by the most primitive means without involving 
any of the major difficulties of transport which must have con- 
fronted the builders of the Pyramids. 

If we associate the birth of timber engineering with the piled 
foundations and lake dwellings of the neolithic period, and if we 
put the date at about 8,000 years, B.C., the interesting fact 
emerges that for nearly 10,000 years man had been erecting 
timber structures without knowing the first thing about the theory 
of their design, for it was not until the year 1678 that Robert 
Hooke established the fundamental relationship between stress 
and strain which is essential to the solution of the most elementary 
problem in structural theory. In this respect Galileo at the 
beginning of the 17th century was in no better position than his 
neolithic ancestors, as neither he nor they could produce a 
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satisfactory theoretical solution to the simple problem of the 
loaded cantilever. 

We see then that the structural use of timber of necessity 
became an art long before it could become a science, men learnt 
by the process of trial and error and out of the accumulated 
experience of generations a technique evolved which in a large 
measure has been handed down to us to-day. ‘limber became 
the material of the craftsman through sheer necessity that the 
fact that it has to such a large extent remained the material of 
the craftsman rather than the mathematician is of profound 
significance in its effect on our modern outlook on timber 
construction. 

Chis historical background provides a striking contrast with 
that of steel. ‘The Bessemer and open hearth processes which 
made an abundant supply of iron and steel available at a moderate 
cost came in the few years around 1860. By this time the 
mechanical and mathematical sciences had become very firmly 
established indeed. The foundations of those engineering 
subjects known as Strength of Materials, Theory of Structures 
and Theory of Elasticity were already well and truly laid, and 
mathematics had provided all the essential tools. Steel soon 
became the mathematician’s ideal material, it fitted, more or 
less, all his necessary simplifying assumptions. Its elastic pro- 
perties were approximately the same in all directions, that is to 
say, it was isotropic. It was homogeneous and one piece was 
on the whole much like another. Engineers could very easily 
deal with such material and if asked what size a certain beam 
should be they did not have to bother about what their grand 
fathers had done before them: it was a matter of calculation 
rather than craftsmanship and a slide rule and a book of tables 
supplied the answer. 

Even as science facilitated the use of steel so the extending use 
of steel gave impetus to the further development of science. 
The two went together, until the terms ** Structural Engineering * 
and ‘Structural Steelwork’”’ almost meant the same thing. 
In the course of time the field was broadened to include rein- 
forced concerte and then the alloys. At the present time one 
might be forgiven for thinking that the tendency is to include 
plastics almost to the exclusion of everything else. In the welter 
of new materials timber has suffered some neglect ; scientific 
regard for it has been somewhat belated, and in this country at 
least it was not until after the last war that any attempt was 
made to undertake organised research into its possibilities. One 
result of this is that we are faced with the paradox that although 
timber is one of the oldest of our materials it is one of the newest 
in potentiality. 


Comparative Efficiency of Structural Materials 


As the range of available materials expands it becomes more 
and more necessary to establish a means of critical analysis to 
determine the proper uses of the materials available. So far 
it has rot been necessary to establish a very rigorous system for 
structural engineering as general requirements have been so 
easily met by steel or reinforced concrete. In the future, however, 
there is every indication that the competing claims of the light 
alloys and plastics will make such a system necessary. The 
competition of rival materials has been a marked characteristic 
of aircraft engineering for many years with the result that com- 
parative analyses have become an accepted feature of design. 
It is significant that in such circumstances timber still holds its 
own in aircraft construction and this fact alone warrants an 
attempt to define the position of timber in the hierarchy of building 
materials. 

The exigencies of the war and the necessary operations of 
Timber Control have already forced us to think along these lines 
in our search for timber substitutes. In considering specific 
uses of these substitutes it is not unusual to find that they have 
certain disadvantages. ‘This in itself is not surprising as it is 
only for those purposes for which timber had established a 
superiority that we now require to find an alternative. Under 
wartime conditions the disadvantages of substitutes have to be 
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weighed against other considerations such as economy in shipping 
space and so on, but it is worth while noting the general headings 
under which criticisms of substitutes usually fall. In general 
these may be stated to be : 

1. The necessity for specialist labour, machinery and other forms of 

productive capacity. 

2. Excessive weight and difficulty of handling, transport, and erection, 

and 

3. Higher costs. 

The first of these, the specialist labour and plant, is but a 
reflection of what has already been said of the craftsmanship 
associated with timber. The development of other materials 
has not been bound up with a wide-spread craftsmanship to 
anything like the same extent, with the result that the importation 
of a new material involves the importation of a new technique. 
The two other criticisms of weight and cost can be dealt with 
in mathematical terms of comparative efficiency and for this 
purpose it is customary to take as a criterion of merit the ratio 
of strength to unit weight. ‘This ratio, which may be termed the 
specific strength, is only one of many criteria which can be 
adopted and has its greatest advanatges in the fields of mechanical 
and aircraft engineering where lightness of construction is of 
primary importance. 

In ordinary building construction the position is not quite the 
same, lightness of construction has not the same importance and 
for the most part the ultimate criterion must be one of cost. ‘The 
direct relationship between strength and cost is complicated by 
many factors, not the least important being the rapidity with 
which the relative costs of different materials can change through 
circumstances beyond the control of the designer. Because of 
this, it is desirable that comparisons between building materials 
should be made in two distinct stages, firstly by the strength 
weight ratio and secondly in terms of weight and cost. For our 
purpose attention will be restricted to the first stage comparison, 
but it is important to remember that the criterion of specific 
strength is strictly limited in direct application. <A ton of steel 
may cost much the same as a ton of timber to buy, transport and 
erect, and in such a case the criterion is directly useful ; with 
concrete, however, extra caution is required. No one would 
deny that concrete is an extremely useful material in spite of the 
fact that it must show up very badly if judged solely by its strength- 
weight ratio. 

Before we can discuss specific strength in detail we must define 
the kind of strength we mean. ‘This may be the tensile, com- 
pressive, or shear strength, or it may be the modulus of elasticity 
of the material, according to the purpose for which it is required. 
For ties or stocky struts, where only pure tension or pure com- 
pression is involved, the matter is simple ; all that is necessary 
to establish the criteria being to divide the stress by the specific 
gravity. It is unfort nate from the point of view of simplicity 
that very few structural members are subjected to pure tension 
or compression only, the design of the great majority of members 
being complicated by flexural considerations which cannot be 
divorced from the size and geometrical properties of the members 
themselves. 

In attempting to take the size and geometry of a member into 
account it is a useful, if somewhat inaccurate conception, to 
imagine that all material is made of the same stuff, the variation 
in density between one material and another being due merely 
to a difference in the degree of its compactness. In Figure 1 
let us suppose that a structural member of square section A, B, C, 
D, is expanded or blown up to four times its original area as 
shown by the square A.E.F.G. If we assume that the expanded 
section contains the same amount of material in it as before the 
weight will be unaltered and the strength of the member in pure 
tension or compression will remain the same. This means that 
the specific strength in pure tension or compression is unaltered, 
because although the unit strength of the expanded section will 
be assumed to be only a quarter of the original, the density will 
also be reduced by the same amount. 

When we consider the section in bending we see that by 
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increasing the area we have increased the moment of inertia also. 
I¢ would be more correct to refer to it as the second moment of 
area rather than the moment of inertia ; it is a purely geometrical 
property and has nothing to do with the mass. By expanding 
our square section to four times its original area, we have increased 
the so called moment of inertia 16 times and have therefore 
increased the moment of resistance of the section. As the mass 
has remained unaltered this will give us a higher specific strength 
m bending. On the assumption that the permissible stress is a 
quarter of the original, it may be shown that the expanded 
section is twice as strong in bending as the original and as the 
weight of the member has remained constant, it follows that the 
specific strength of the expanded section, in bending, is twice as 
great as the original. 

This result can be obtained by considering the problem in 
terms of density. For geometrically similar members of equal 
weight the cross sectional area varies inversely as the density. 
It may be shown that the section modulus varies inversely as the 
density raised to the power of 1.5, so that the appropriate criterion 
ef specific strength in bending will be the stress divided, not by 
the density, but by this higher power of the density. 

The strength of slender struts and members such as floor joists, 
where a limiting deflection is the governing condition, is a function 
of the flexural rigidity factor E.1—the product of the modulus 
ef elasticity and the moment of inertia of the section. The 
moment of inertia varies inversely as the square of the density 
so that the appropriate specific strength criterion for this type 
of structural member will be E, the modulus of elasticity divided 
by the square of the density. 

We are now in a position to make a comparison of the efficiency 
ef different structural materials when subjected to different 
kinds of stress as shown in Figure 2. ‘The materials selected for 
eomparison are, in descending order of density :— 

3. The metals ; mild steel and duralumin, 

2. The cement products : concrete and asbestos cement, 

3. The plastics: reinforced and unreinforced, 

4. A plastic of the laminated wood veneer type, and 

5. Timber. 

Strength figures are given in appropriate columns of the table, 
eertain figures being omitted where authoritative information is 
not available. The figures quoted for concrete assume a nominal 
1: 2: 4 mix and 28 days maturity, while the particulars of 
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asbestos cement refer to a 12 months maturity for material sich 
as would be commonly used in corrugated sheets. In the plasiics 
group figures are quoted for Gordon Aerolite and Nylon, the 
Gordon Aerolite being reinforced with linen thread, Ny!on, 
being itself in thread-like form. The laminated veneer type 
plastic is a phenol form—aldehyde plywood of 4” birch veneers. 
This may be considered to have as much claim to be included 
with the plastics as with timber, so to avoid confusion it has been 
put in a class by itself. Douglas fir has been selected to represent 
timber, the figures quoted corresponding to average values 
obtained from tests on small clear specimens, adjusted to allow 
for variability and long-continued loading on full size sections, 
and a moisture content of 18 per cent. 

Specific strengths are tabulated in columns for Flexural 
Rigidity, Bending, ‘Tension, Compression and Shear, the highest 
specific strength in each column being shown in a thick-bordered 
rectangle. It will be seen that for flexural rigidity timber is the 
pre-eminent material ; in bending it maintains its position if 
combined with plastics in the form of plywood ; in tension it is 
stronger than steel, weaker that duralumin, but almost insigni- 
ficant by comparison with the amazing strength of Nylon. In 
compression the plastic bonded plywood runs a close second to 
duralumin, while in shear, the metals head the list with duralumin 
in first place and timber one of the last. Cement products attain 
their highest relative value in terms of flexural rigidity where they 
may be classed with the metals ; elsewhere their specific strength 
is negligible by comparison except possibly in compression and 
shear where asbestos cement is of the same order of strength as 
Douglas Fir. 

If we ignore the cement products we notice that the little 
thick-bordered rectangles, denoting superiority of specific 
strength, rise from the bottom left-hand corner of the table to 
the top right-hand corner in increasing order of density. From 
this notion of a pattern a diagram may be developed which 
enables us to form a picture of the proper uses of materials. 
This is shown in Figure 3. In this diagram the broad shaded 
bands denoting metals, plastics and timber lie one above the 
other in order of merit according to the nature of the stress : 
thus, for flexural rigidity the order is timber, plastics and metals : 
in shear, metals, plastics and timber and so on. ‘The materials 
have been shown by bands instead of lines to show roughly the 
effects of density ; in each band the upper limit represents the 
low density forms of the particular material, and the lower limit. 
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high density forms. In the case of bending for instance, we find 
by reading down the vertical line under this heading that the 
materials are arranged in the following order of merit :— 


i. Plastics. 

2. Low density timber. 

3. Low density metal. 

4. High density timber. 

5. High density metal. 

The superior flexural rigidity of timber makes it pre-eminently 
the material for all structural components which can fail through 
dastic instability ; by buckling, bending or wrinkling rather 
than by the crushing of the material. Such components are 
dender lightly-loaded columns of solid, hollow or built-up 
sections ; long lightly-loaded beams; the so called “ stressed 
skin ” construction in which the space covering or panel filling 
material is utilised to stiffen up the framing as in certain types of 
flush door, plywood covered wall and roof units, aircraft, boats, 
furniture and fittings and the like, and in general all components 
which are lightly loaded in relation to their size. 


This characteristic advantage that timber has is due chiefly 
to the effects of expansion considered earlier ; to the higher 
moment of inertia developed by the lower density material 
when equal masses xre compared. If we want to develop a 
larger moment of inertia with a given weight of material we 
do it by spreading it over as big an area as possible. This 
spreading or expansion can be effected in three ways :— 


1. Atomically, as in the relationship between duralumin and stec]. 

2. Microscopically, as in wood where the cellulose is distributed in 
the thin walls of the cell cavities, and 

3. Geometrically, as in a rolled steel joist or steel tube. 


So far, for simplicity, we have restricted our comparison to 
members of geometrically similar section and equal weight. 
In the case of columns an interesting result is obtained if we 
compare the microscopic expansion of wood substance with a 
geometrical expansion of steel. Figure 4 shows loads which 
can be carried by solid timber struts of circular section and 
rolled steel joists of equal weight. For purposes of comparison 
a circular timber strut of Douglas Fir 11” in diameter, and a 
6” x 43” 20 Ibs. rolled steel joist have been selected. It will be 
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seen that for struts 4 ft. long the rolled steel joist carries 14 times 
the load of timber strut ; at a length of 6’ 6” the loads carried are 
equal, while with a length of go ft. the timber strut carries five 
times the load of the rolled steel joist. ‘This is about the height 
that an 11” diameter fire tree would grow, so we have found at 
least one reason why nature grows trees instead of rolled steel 
joists ; nature having produced by the expansion of cellulose a 
far more efficient material for such slender lightly loaded columns. 


In examining comparative strengths the figures quoted for 


’ timber represent ultimate stresses for loads sustained over periods 


of 40 or 50 years. In practice many types of loading have to be 
sustained for only a few minutes or even seconds, and for this 
type of loading timber has remarkable advantages. Tests 
carried out by the United States Forest Products Research 
Laboratory show that if we take the stresses quoted as a standard, 
a timber beam can sustain a load increase of nearly 30 per cent. 
for one month, over 50 per cent. for an hour, nearly double for 
5 seconds and 2} times as much for impact loading. In designing 
for wind pressure we have to consider maximum intensities which 
occur in gusts of only a few seconds duration, while super-imposed 
floor loadings of nearly all classes except warehouses have a 
considerable proportion of their load applied over very limited 
periods. If we examined the order of merit of materials for 
short-term loading we would find timber very high up the list 
indeed, with particular advantage for the construction of roofs, 
towers, pylons, high single-storey shed buildings of the hangar 
type, and all floors carrying a large proportion of intermittent 
loading. 

As it is, our comparative analysis has shown us that timker has 
a very high order of efficiency, much higher than would be 
supposed if judged solely by the attention paid to it in modern 
structural engineering. On the other hand, the analysis prewides 
us with a striking confirmation of the correct uses to which the 
craftsman has put timber, with one notable exception ; if we 
examine a typical 1gth century roof truss or trussed girder we 
find that the members are not only far too big, but that short 
compression members are made of timber, while the tension 
members are of steel. In contradiction our comparative analysis 
tells us that timber is the correct tension material and steel more 
efficient in pure compression. If we look for the reason for this 
apparent anomaly, we find that it is briefly, knots and joints ; 
knots which may completely ruin the strength of a tension 
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member, and joints which can only be made by cutting away a 
substantial part of the cross section. 

If these inherent disadvantages could be overcome science 
would have placed in the hands of architects and engineers a 
structural material of outstanding value even by comparison 
with the most up-to-date products of industrial ingenuity, and 
science is in a fair way to do it. ‘The solution of this particular 
problem is to be found in stress-grading and modern adhesives ; 
stress grading which gives us quality control of timber, and 
adhesives which make lamination possible and provide us with 
highly efficient joints. 


Stress Gradings 


The value of stress grading arises out of the relationship existing 
between the strength of a timber and its visible defects. If we 
take a large number of standard test pieces and sort out one batch 
in which the largest knots occurring in a specified length occupy- 
ing say 15 per cent. of the width of the piece, and another batch 
in which the knots occupying say 30 per cent. of the width, we 
would find the average strength of the first batch significantly 
higher than the second. This percentage or knot ratio when 
considered in relation to other types of defect ;+ shakes, checks, 
spiral grain and so on, provides a reliable and simple criterion 
by which to gauge the structural properties of the material. 
It is essentially a matter of statistics and probably one of the 
most important single contributions that mathematics can make 
to modern timber mechanics. Valuable work on these lines 
has been carried out by the Forest Products Research Laboratory 
at Princes Risborough, and the first British Standard on Grading 
Rules for Structural Timber was issued in 1941, but the subject 
is still new and there is still much to be done to make stress 
grading really effective. 


The adoption of a rational stress grading system puts a quantit- 
ative value to qualitative judgment, and thereby makes the use 
of refined design methods an economical alternative to the 
empirical approach of the craftsman. 


The method adopted in fixing permissible stresses for selected 
knot ratios follows the normal statistical procedure which has 
now become more familiar to industry under the name of 
“* quality control.” Ifa large number of similar pieces of timber 
with the same knot ratio and the same visible defects are tested 
for say, crushing strength, it would be found that the test results 
would still cover a very wide range, varying from a minimum 
of perhaps 3,000 lbs. per square inch to a maximum in the region 
of 8,000 Ibs. per square inch. If we adopted as the basic stress 
the lowest test result ever recorded it is* obvious that we should 
involve a tremendous waste of timber in catering for a defective 
sample which might occur as a chance of one in a million. In 
the interests of economy, therefore, we have to adopt a working 
stress related to the chance of individual failure which we are 
prepared to accept. 

The large variations in test results may be due to a member of 
unidentifiable causes and we will assume that they cannot be 
reduced by any greater stringency of classification. Now it can 
be shown theoretically and experimentally that when a large 
number of independent causes operate by chance to introduce 
variations of this nature, the varying results will be distributed 
around their mean value in a definite and characteristic way. 
Let us suppose we test a random sample of 100 pieces of the same 
quality timber and then sort out the results in groups varying 
between the same stress limits ; we might expect to find one piece 
failing between 3,000 and 3,200 lbs. per square inch, another 
between 3,200 and 3,400 lbs. per square inch, perhaps two 
pieces between 3,400 and 3,600 Ibs. per square inch, and so on. 
We could then plot these numbers on a diagram which would 
show the frequency with which results fall within the pre- 
determined limits. Such a diagram is! shown on Figure 5. 
This sort of frequency distribution is called “‘ Normal” or 
‘** Caussian ” and it has the property of being wholly defined by 
calculations we can make from the test results of our sample. 
The important point is that from the characteristics of the sample 
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we can predict the characteristics of the bulk and are then in a 
position to fix upon a stress below which no more than an agreed 
percentage of specimens shall fail. The greater the number of 
rejects we can accept the higher will be the working stress. The 
number of failures or rejects we accept must of course be governed 
by the degree of testing employed on the finished article. In 
aircraft construction where testing is carried out to a very high 
degree, a large percentagé of rejects is accepted with the result 
that very high working stresses are possible. In ordinary building 
construction with no rigorous testing system the percentage 
must be small and working stresses are consequently lower. 


Lamination 


If out of our imaginary 100 test pieces we had taken one at 
random to build into some structure, this piece might conceivably 
have been the poorest specimen of them all ; if so we should be 
relying on our factor of safety to see us through, for our working 
stresses have been fixed with the full knowledge of just this 
possibility. Suppose, however, that instead of taking one piece 
we had taken two and glued them together. This second piece 
could not possibly be the lowest, it must necessarily be somewhat 
stronger, so that the combined strength of both members must 
be more than twice the strength of the poorest specimen to which 
our working stresses are related. To carry the picture a stage 
further let us now suppose that we glue the whole of our 100 test 
pieces together side by side. ‘The poorest specimen was assessed 
at 3,000 lbs. per square inch, the best at 8,000 lbs. per square inch ; 
if our structure is such that the poorest specimen cannot fail 
without involving the failure of the best, the strength of the 
composite member will be the average strength of all its parts. 
Now if we assume that the average strength is say 6,000 Ibs. per 
square inch, we see that by gluing them together we have brought 
about more than a slight increase in permissible stress, we have 
doubled it if we based our working stress on the 3,000 Ib. specimen. 
This, together with the elimination of framing joints constitutes 
the outstanding advantage of laminated structures. Working 
stresses are necessarily based on the strength of single units ; 
when two or more are joined together we justify an increased 
stress. Statistical analysis tells us what increases we can make ; 


we find that for two members we can increase the stress by about 
33 per cent. for three 50 per cent., and so on, all pointing the way 
to more economical timber structures than we have yet known. 

Lamination gives us plywood and makes possible the con- 
struction of large span beams and arches which, being in a single 
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large ross section, involve no intricate framing, lend themselves 
more :cadily to architectural treatment and have far better fire 
resistance than the equivalent truss composed of smaller pieces. 
Although in one composite piece, they can be built up from 
material too small to be otherwise useful and can utilise poor 
quality materials in the lightly stressed parts. Beams can be 
cambered to avoid the undesirable appearance resulting from 
obvious sagging and all members can be tapered in depth for 
more graceful appearance and to save material where constant 
depth contributes but little to strength and stiffness. 


Adhesion and Adhesives 


In 1721, Isaac Newton observed that there were “ agents in 
nature able to make the particles of bodies stick together by very 
strong attractions” and he concluded it was “ the business of 
experimental philosophy to find them out.’ 200 years went by, 
however, before experimental philosophy made any compre- 
hensive study of the subject, and we still await the complete 
theory of the nature and laws of adhesion which will secure 
universal acceptance. 

The general conclusion is that adhesion between two solid 
bodies may be of two kinds: specific adhesion produced by 
molecular forces of the same kind as hold together the molecules 
of a solid body, and mechanical adhesion obtained by the keying 
of the solidified adhesive into the crevices of the materials joined. 
Mechanical adhesion needs little explanation; the inter- 
penetration of adhesives with wood fibres is readily understood, 
but its relative importance or even desirability is not established 
beyond all doubt. 

For one of the most interesting explanations of specific adhesion 
we are indebted to Dr. de Bruyne of Aero Research Ltd. He 
distinguishes between the primary chemical bonds which tie 
molecules together like links in a chain, and the secondary bonds 
which hold these chains to each other. ‘These secondary bonds 
are of electrical origin and are described as “‘ polar” or ** non- 
polar,” according to their characteristics. It is these secondary 
forces which are of importance to the designer. Failure of 
materials occur through their disruption, and it is their power 
of attracting or holding molecules of other materials which make 
specific adhesion possible. 

Polar forces are usually much stronger than non-polar, with 
the result that their molecules will not mix, the forces of attraction 
between the polar molecules being strong enough to squeeze 
the non-polar out. This happens when we try to mix polar 
water with non-polar oil. Conversely, birds of a feather flock 
together, and, according to de Bruyne, any polar material which 
can be applied to wood in a liquid state and then solidified will 
make an effective glue, wood itself being held together by forces 
of a polar nature. On this basis, we would expect water to 
make an excellent glue for wood, as indeed it does ; joints 
displaying apparent shear strengths of the order of 1,000 lbs. per 
square inch having been obtained by simply freezing two pieces 
of wood together. 

The shear strength of a glued joint cannot be regarded in the 
same light as say, the shear strength of a rivet, as the strength of 
the glue may not itself be the governing factor. If the glue were 
weaker than the timber, the strength of the glue film would be 
of major importance but with modern adhesive this is not generally 
the case, these adhesives usually having a shear strength much 
greater than the shear strength of wood. In these circumstances 
we find that the strength of the joint is governed by the thickness 
and physical properties of the materials joined as well as by the 
shape of the joint. 

Tests on simple lap joints carried out at the Royal Aircraft 
Establishment indicate that :— 

1. The failing load is proportional to the width of the joint. 

2. The failing load increases with increased thickness of the members 

joined, and 

3. The failing load is not proportional to the length of the overlap. 

This means that we cannot quote a permissible stress for glued 
joints without reference to the dimensions and species of the 
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timber. To meet this difficulty de Bruyne has suggested the 
employment of a “ joint factor” to relate the geometry of the 
joint to its failing stress for any given species of timber. The 
joint factor suggested is equal to the square root of the thickness 
of the member divided by the length of the overlap. The 
relationship between this factor and the strength of joints made 
with Aerolite glue is shown on Figure 6 for birch, beech and 
spruce, the curves indicating maximum shear values of the 
order of 2,000 to 2,500 Ibs. per square inch. It will be found 
that the mean permissible shear stress decreases as the length 
of the overlap is made larger and if we consider practical joints 
in spruce we find there is little theoretical advantage to be gained 
in making the length of the overlap more than about 4 times the 
thickness of the material. 

In the tests made at the Royal Aircraft Establishment a number 
of test pieces were cut out of solid timber in the same form and 
shape as the glued specimens. ‘These were tested in the same 
way to examine the effect of changes in the length of overlap. 
The result of the tests on beech and spruce translated in terms 
of the joint factor, are shown by dotted lines on PLATE6. The 
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excellent agreement with the strength of Aerolite glue joints 
will be noted, in icating as already suggested, that the failure 
of a joint glued with an adhesive of optimum strength is essentially 
a wood failure and not a glue failure. 

Gelatine glues of good quality could always be produced which 
were stronger than the wood they joined, so it has not been 
necessary for modern research to find a stronger glue so much 
as a stable glue ; a glue which could easily be applied and which 
would have a greater resistance to the effects of humidity and the 
normal processes of decay. 

Gluing does for timber what welding does for steel ;_ it enables 
joints to be made without cutting any material out of the members 
joined and makes it possible for the designer to take advantage 
of all the economics associated with monolithic construction. 
A glue which will not lose its strength when wet, which is not 
subject to the ravages of micro-organisms, which will not crack 
or craze through its own internal stresses, which will maintain 
its efficiency over a wide range of temperatures and have a 
permanence comparable with that of wood itself, will revolu- 
tionise timber construction and give almost unlimited scope and 
freedom of architectural expression. 

Synthetic and casein plastics have produced adhesives which 
have many of these desirable qualities but experience has yet to 


124 


confirm that any one product combines them all. Casein, the 
product of skimmed milk, was widely used before the war. It 
is cheap and easy to apply, and in dry situations it has a long 
working life. It loses strength when wet, however, and under 
certain conditions of temperature and humidity it is subject to 
the growth of micro-organisms. 


The synthetic re ins now commonly used are plastics made 
available through the inter-action of either phenol or urea with 
formaldehyde. Both the phenol and urea formalehyde adhesives 
can be highly water-resistant, they can stand high temperatures 
without loss of strength and are not subject to bacterial attack. 
They require stricter control in application than casein and on 
the whole are more liable to crazing. Tests carried out by the 
United States Forest Products Research Laboratory indicate 
that phenol formaldehyde adhesives have retained a high 
percentage of their strength after four years exposure under the 
most exacting conditions ; conditions which could never occur 
im actual practice and which must be regarded as equivalent to 
a very long working life. In America a lot of attention has also 
been paid to glues manufactured from blood albumen. These 
also have been tested and while they appear to be much superior 
to casein, they do not appear to have retained their strength 
when wet to the same extent as phenol formaldehyde. In other 
respects they compare quite favourably, but they do not seem to 
have been used to any great extent in this country. 


One of the most significant developments in plastic adhesives 
is known as the “ Redux” process, particulars of which have 
recently been released by permission of the Ministry of Aircraft 
Production. It is claimed for the process that through the use 
of a synthetic resin it enables light alloys and steel to be cemented 
together or to wood, giving joints stronger than comparable 
riveted joints. It is mildly thermo-plastic and loses strength at 
temperatures of about 212° Fahrenheit which-is regained on 
subsequent cooling. It is stated that this loss of strength does 
not render the process unsuitable for aircraft work. Such a 
process seems to bring us within measurable distance of the 
composite structure in which wood, metals and plastics can pluy 
their proper parts welded together with joints of 100 per cent. 
efficiency. 


Mechanical Joints 


The United States Forest Products Research Laboratory has 
devoted considerable attention to the strength of mechanical 
joints made with nails, screws, bolts and surface dowels. Figure 
7 shows a simple double lap joint between tension members 
connected by a rigid bar. The shaded area in Figure 7.1 
indicates the approximate stress distribution along the length 
of the bar and it will be seen that the maximum bearing stresses 
occur at the interfacial surfaces A.A. and B.B. From this is will 
be evident that although we have weakened the members of 
drilling through the whole of their thickness, the bar is only 
doing useful work at the interfaces. Hence we derive the 
principle of the surface dowel shown in Figure 7.2. Here we get 
the maximum effective bearing surface combined with the 
minimum depletion of the cross section. In this country we have 
had little opportunity of building large timber structures during 
the war, but, judging by the progress made in America the 
surface dowel type connector is likely to prove one of the most 
important developments in timber engineering. 

Figure 7.3 shows the type of failure which may occur through 
shearing along the lines C.C. and D.D. It, is obvious that 
increasing the diameter of the bar will not help as the shearing 
planes will remain of the same dimensions. In these circum- 
stances a small diameter bar will be as strong as a large one, and, 
as will be apparent from Figure 7.4 the joint is made stronger 
by the use of a larger number of smaller bars. This illustrates 
the special virtues of nails and screws and in Germany in particular 
a great deal of attention has been paid to the structural use of 
nailed joints. Generally, shearing failures of this type only 
occur at the ends of tension members and may be avoided by 
extending the distance X shown on figure 7.5. This is not 
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Fig. 7 


always practicable, but as an expedient the stitch bolt shown in 
figure 7.5 is sometimes employed successfully. 

In the design of any type of mechanical joint it is necessary to 
give the same consideration to the spacing of the connectors as is 
customary in designing a riveted connection in steelwork. The 
rules are necessarily more complicated as they have to deal, 
not only with the distances between the connectors and the ends 
and sides of the members and aistances between each other, but 
must also take into account the species of timber, direction of 
grain, moisture content and type of connector used. The rules 
of design are too varied and complicated to be considered here 
in detail but an idea of the relative strengths of different types of 
connector can be obtained by comparing the members required 
to provide the same bearing strength in a simple double lap joint 
such as that shown in Figure 7. Assuming that Douglas Fir 
is used with a minimum thickness of 2”, it may be shown that 
equal bearing strength is provided by :— 

2—24 in. bolted split-ring connectors, 
8—2} in. bolted hardwood dowels, 

10—} in. diameter bolts, 

18—} in. diameter wood screws, and 

26—} in. diameter wire nails. 

This comparison illustrates the superiority of the split ring 
connector shown on the upper part of Figure 8. 
of a split circular band of steel embedded in prepared grooves 
so that half its width is in one member and half in the other, 
the assembly being held together by a connecting bolt. The 
split in the ring enables it to open slightly under load so that both 
the inside and outside bear against the wood and transmit the 
load over the area shown shaded in the lower part of Figure 8. 
This is a much greater distribution area than can be obtained 
with an ordinary bolt and increases the strength of the joint 
in a marked degree. : 

Split rings of this type are commonly made in diameters of 
2$”, 4” and 6” and carry loads of from 1 to 5 tons according to 
the timber and the diameter of the ring. Split rings cannot be 
used efficiently in members less than 4” deep; a minimum 
thickness of 1” is required where rings are used on one face only ; 
2” if on both faces. 

Although the split ring is probably the type of connector most 
commonly employed in America, the types available are many 
and varied. 
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Built-up Construction 


The combined use of lamination, adhesives and metal con- 
nectors in a single structure is a recent American development, 
indicating the current trend in timber engineering. A note- 
worthy example is shown on the upper part of Figure 9 which 
illustrates a heavy girder with laminated flanges and _ solid 
stiffness, covered with plywood webs, the whole assembly forming 
a box girder. The construction is somewhat unusual in that the 
laminations are held together with toothed metal connectors 
instead of glue. ‘The resin-bonded plywood webs are nailed to 
the flanges and stiffeners, with cement coated nails and the whole 
girder is carried on posts by timber connectors. 
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Fig. 9 


The lower part of Figure g shows a nailed and glued plywood 
box girder designed by the Ministry of Works. In this case, 
nailing is only used to provide the necessary pressure for the 
adhesion of the synthetic glue. 


The use of plywood for the construction of beams and girders 
is a very economical but comparatively new development, and 
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one which holds great promise particularly in the field of pre- 
fabrication. It must not be overlooked, however, that the 
building up of hollow timber beams or girders of joist section 
requires greater refinement in design method than is necessary 
for solid rectangular sections. Unlike steel timber has different 
ultimate strengths in compression and tension and it behaves in a 
different way in bending. Owing to its well defined grain 
timber distributes its bending stresses in a different- way from 
steel and the built-up timber beam or girder emphasises in the 


TIMBER , 
COMPRESSION 


STEEL . 
COMPRESSION 


| 


HALF DEPTH 


highest degree the different behaviour of the two materials. 
The difficulty of determining the actual stress distribution which 
really occurs arises from the fact that we have no direct means 
of measuring stress in a beam. We can measure things like 
weight and distances and we can measure strain and deflections, 
but stress always remains a matter of calculation. Of these 
calculated stresses the “‘ modulus of rupture” is probably the 
most used in design. The modulus of rupture is the calculated 
bending stress at which a tested beam fails and this calculation 
is made on the assumption that timber bends in the same way as 
steel. It does not correspond with any of the fundamental 
properties of wood and is a purely hypothetical value. In the 
circumstances it is not surprising if this calculation sometimes 
gives puzzling results ; for instance, if two rectangular beams, 
one shallow and one deep, of the same characteristics and quality 
are tested under identical conditions, the shallow beam exhibits 
a higher modulus of rupture than the deep one. This is due to 
the fact that-the assumptions behind the ordinary beam formula 
do not fit the type of stress distribution which occurs in timber. 


In our comparative analysis of specific strengths a stress of 
2,280 lbs. per square inch was used for compression. As this is 
much lower than the tension stress, the ordinary assumptions 
of design should lead us to use it for bending, for evidently the 
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beam ought to fail on the compression side when this stress is 
reached. So far from this being the case, we find we can work 
to a hypothetical modulus of rupture which is about 65 per cent. 
greater. 


On Figure ro, figure 10.1 we have the standard case of the 
straight line distribution assumed by the ordinary beam theory 
with maximum compression and tension equal and a linear 
variation through zero at a neutral axis situated at mid-depth. 
The internal work done in straining is related to the area shown 
shaded, and it will be seen that the work done in compression 
is equal to that done in tension. In figure 11.2 we have the sort 
of strain distribution which actually occurs in timber. ‘This 
distribution has been confirmed by Albert Diets of Massachusetts 
Institute of Technology, who has shown by the use of electrical 
strain gauges that under stress the neutral axis of a solid timber 
beam moves in a marked manner towards the tension side and 
that the rate of increase of strain does not conform with the 
straight-line theory. The shaded areas are still equal, but now 
we have a maximum intensity of tension much greater than the 
maximum intensity of compression. The bulge in the com- 
pression area explains why we get a modulys of rupture higher 
than the ultimate compressive stress ; it shows that work is being 
done down in the body of the beam which is not allowed for by 
the ordinary theory, but we still have no explanation why the 


bulge occurs. How is it, in fact, that well down in the body of 


the beam strains occur almost as great as the strain in the outer- 
most fibre ? 

An interesting explanation come from Newlin and Trayer, at 
the United States Forest Products Research Laboratory. They 
argue that the slender, hollow tapering cells comprising the great 
mass of wood tissue act in compression somewhat like small 
slender columns. When a beam is loaded, the tiny columns on 
the outermost compression side are restrained against buckling 
by their neighbours below. When they receive their maximum 
load they deflect slightly and allow these neighbours to take up 
some of the strain. These fibres in turn rely on their lower 
neighbours, and when fully loaded pass on some of the burden 
and by this means a stress approximating to the maximum is 
redistributed down into the body of the beam. 


If such a section is fully stressed over the whole area as might 
occur in a short column all the fibres will receive an equal load 
and there will be no lightly stressed fibres to help the over- 
worked brethren and consequently the strut fails at a lower stress 
than the beam. 


If our beam is made hollow like a box a similar condition 
applies, there are now no fibres in the middle to help the highly 
stressed area on the outside and again we find that the box girder 
fails at a lower stress than the solid beam. 


This does not mean that the solid beam is more economical, 
but that in designing box beams or beams of joist section we have 
to take this phenomenon into account. This could be done by 
using a correct theory of flexure, but unfortunately, the correct 
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theory which agrees entirely with observed results has not yet 
been developed. In the circumstances our only alternative is to 
employ the ordinary beam theory and modify the results by 
the use of factors determined experimentally. Tables of thes 
factors called “ form factors,” have been compiled by the United 
States Forest Products Research Laboratory. They have been 
derived from tests on beams covering a large range of shapes and 
dimensions and experience has confirmed that they can be used 
successfully for extreme section of the type shown in figure 11.3, 


Conclusion 


Before attempting to summarise it should be made clear that 
the ground covered has been deliberately restricted to those 
aspects of timber engineering which are considered to have shown 
the most significant development in recent years. No reference 
has been made to the effects of rate of growth, moisture content 
and moisture equilibrium, seasoning, preservation and fire 
resistant treatments or to the question of insulation. Any 
partial representation of this kind is in danger of giving a distorted 
picture of the whole and it cannot be over-emphasised that there 
are many other aspects of timber engineering which are of the 
uimost importance to the designer even though they may not 
have much to show in the way of recent development. 


Turning to the aspects we have examined, we find first of all 
that timber has a very high comparative efficiency in terms of the 
strength-weight ratio. Except under shear, we find that timber 
compares very favourably indeed with other materials and js 
pre-eminent in the range of structures which are large in relation 
to the loads they sustain or which are subjected to temporary or 
intermittent loading. We have sounded a warning note on the 
exclusive use of the strength-weight ratio and pointed out that 
it is not the only criterion but should be regarded as a step towards 
the ultimate criterion of cost. 


The developments we have considered as being significant to 
the trend of modern design are :— 


1. The application of statistical methods to the stress-grading of 
timber. 


2. The utilisation of statistical results to provide high working stresses 
for laminated forms of construction. 


3. The development of stable and water resisting adhesives for the 
purposes of lamination and to provide highly efficient joints. 

4. The use of mechanical timber connectors as an alternative to 

adhesives. 

. The use of plywood in built-up structural components with 

particular reference to their application to pre-fabricated methods 

of construction, and finally 


w 


6. The development of scientific research into the anisotropic 
behaviour of wood, the characteristic behaviour of a material with 

a well defined grain. 
Scientific research is seen as the key to all these developments 
and may well bring about a renaissance of timber as a material 
for scientific construction. 
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BOOKS 


«“Grig in Retirement ’’ by H.B. Creswell. 8-vo. 1943. Faber and 
~ Faber. gs. 6d. 

Everyone who has read Mr. H. B. Creswell’s earlier book Grig will 
be glad that Mr. Grigblay, builder, has recovered from his illness 
and has again been compiling his ‘journal.’ ‘Those who have not already 
made the acquaintance of this redoubtable character should repair 
the omission without delay. 

Mr. Grigblay is now nominally in retirement, but continues, in fact, 
totake 2 most active part in his building and contracting business. He 
lives in.a house adjoining the firm’s office and workshops and nothing 
that occurs escapes his notice and active intervention. 

“ Grig ’ was always the Master, but in his old age he has become a 
little more domineering and a little more cocksure that he knows a bit 
better (han anyone else how to deal with men and affairs. But in spite 
of this, his humour, and his delightful way of expressing his judgments, 
his love of good work and of those who serve him well, make him as 
attractive as ever. 

In this volume Mr. Grigblay comes into contact with a new sort of 
people and he also becomes a local Councillor. This gives him ample 
opportunity of expressing his contempt, in his own downright way, for 
those whether they be professional men, builders, or members of the 
Council, who do not know their job, or who have acquired a smattering 
of knowledge from books rather than from practical experience. 

The architects, engineers and quantity surveyors are not always very 
convincing, but they lend themselves to Grig’s racy description. The 
tale of his efforts to save a youthful firm of architects, husband and wife, 
both fresh from an architectural school, from bad mistakes of in- 
experience, are diverting. 

The vag iries of women and their love affairs also entangle themselves 
with the bricks and mortar. Grig, because of his admiration for a young 
woman, is led into acting the part of architect as well as builder. He 
employs a ‘‘ ghost ” embodied in an irrepressible young Irishman, who 
in the end defeats Grig and carries off the lady. 

Mr. Creswell never loses his sure touch in drawing “ Grig,’? who is 
no literary figure but real flesh and blood. For this reason the Jay 
reader will enjoy the book as much as those with a knowledge of the 
trade. Mr. Creswell adds a short glossary to explain the technicalities, 


‘which must inevitably occur in Grig’s journal, which deals so faithfully 


with building matters. 
Oswatp P. Mine [F.] 


Accessions to the Library 
1943-44—II (continued) 


Owing to the urgent need to economise space this list now records 
only new publications, excepting old publications having reference to 
current demands, e.g. on planning and topography. The others are 
summarised at end under ‘‘ Older Works.” 

For economy of space the following also are now generally excluded from the 
list: (1) Year-books, lists of members, &c. ; (2) extracts from periodicals, and 
reprints from periodicals which, being in the library, are noted in the REVIEW OF 
PERIODICALS ;_ (3) Government leaflets of slight or transitory interest. Full par- 
ticulars are always available in the library. 

Books presented by the publishers for review marked R. 

Books purchased marked P. 

*Books of which there is at least one copy in the Loan Library. 


BUILDING TYPES (concluded) 


DOMESTIC 


BROADCASTING CORPORATION 
Science at your service, broadcast series :— 


Inf. file 728 : 696/699 : 5/6 
i. Huxiry (Juxtan S.) : Science and the house. (Oct. 1.) 
728 : 696.6 


dupl. Inf. file, ditto 
Brirish EKLEcrRicAL DEVELOPMENT ASSOCIATION 
*The Design and electrical equipment of houses and flats. 
submitted Ge. 


Evidence 


pam. 13”. [1943.] R. (4). 


928.1 
(Town and Country Planning 


n.p. 
A.) 
Houses, towns and countryside. 
Association.) 
Revised ed. of AssociATION FOR EDUCATION IN CrTIzENSHIP and 


INSTITUTE OF BRITISH ARCHITECTS $27 


GARDEN Cities AND ToOwN PLANNING ASSOCIATION’s work, 1939. 
pam. 73”. Lond. 1943. 1s. 
Presented by the Author. 
Original work, 1939, already in Library. 


INsTIruTE OF HousInG, Birmingham 728.1 (063) (058) 


Annual conference. 1943. Report of proceedings. 
pam. 9%”. Birmingham. [1943.] 2s. 6d. R. 
Inf. file 728.1 (42) 


NATIONAL FEDERATION OF BUILDING TRADES OPERATIVES 
Plan housing now ! 


yam. 8”. Albury. [1943.] 6d. R. 
} 11945 

728.1 [72.08 : 336.211 : 352 


Oxrorp : COLLEGE: SOCIAL RECONSTRUCTION SURVEY 
Memoranda : 
Mem. 40. The Incidence of rates on houses. By M. P. Fogarty. 
(From Review of Economic Studies, summer number 1943.) 


pam. np. [1943.] R. 
With slip on front, adapting as Mem. 4o. 
MINISTRY OF HEALTH Inf. file 728.1 : 728:68 (42) 


Housing (Rural Workers) Acts, 1926-1942. 
| Works not costing more than £250 a house.]} 
leaflet. dupl. typescript. 77. 1943. R. 
Inf. file 728.1 : 940.5344 (063) +- 728.86 : 69.071:6 
CONFERENCE OF THE R.I.B.A., NationaL 
REGISTRATION COUNCIL, and BULLDING Societies’ ASSOCIATION 
Post-war housing. Report Ge. 

dupl. typescript. 13”. 


(Circular No. 2877.) 


(Building Societies’ Assn., 


14 Park St., W.1.) 1944. R. 
R.I.B.A, Inf. file 728.67 : 940.5344 
{Farm buildings.] Minisuy of Agriculture and Fisheries Farm 


Buildings Committee. . William Keay ... and... H. Duncan 
Hendry . . . memorandum @c. 
dupl. typescript. 13”. [1943-] 
728.86 : 69.071.5] 608.375 
NATIONAL HousE-BUILDERS REGISTRATION COUNCIL 
A Comparison of the original clauses of the model specification and 
the proposed modifications thereof recommended for the approval 


of the . . . Council. 
pam. 12}". Presented. 
[Ascor Gas Water Heaters Ltd.] 728.933.1 
*Kitchen planning. Outline of findings and suggestions for further 


investigation. 
dupl. typescript. 1943. R. (9). 
(Lever Bros. & UNILever, Lftd.), 


Lond. [19 


ed, 
CENTRE 


and 
KircHuEN PLANNING 
London 
728.933-1 729-9 
*Recommendations for a standardised form of kitchen storage. A 
report on post-war kitchen planning Gc. 
pam. 


3”. 
8.933.2 
*A Survey of kitchen sinks and washing facilities. 
pam. 13”. Lond. [1943.] 
Details of recommended sink unit, leaflet, inserted. 


[1943.] R. (2). 
728.933.1 : 648.2 


I Lond. 
72 
i 


R. (2). 


DETAILS 

GIEDION (SIGFRIED) 
A Complicated craft is 
tumbler cylinder lock @c. 


729.381.91 : 683.335-32 
mechanized. Development of the pin- 
(From Technology Review, xlvi, 1, Nov.) 
pam. 12”. Cambridge, Mass. [1943.-] 

Presented by the Author. 

VSESOIUZNAYA AKADEMI YA ARKHITEKTURY : KABINET STROITEL’NOI 
TEKHNIKI 

729.386.45 

Arkhitektura i konstruktsiya irkerov [architecture and construction 


of bay windows]. By M. S. Tupolev and Tu. S. Rubinstein. A. V. 
Kuznetsova, ed, 

92”. 110 pp. Moscow : Izdatel’stvo Vsesoiuznoi Ge. 1938. 

729.393-! 

Arkhitektura i konstruktsiya balkonov [balconies]. By Z. 5 


Chernisheva, M.S. Tupolev, and Iu. S. Rubinstein. A. V. Kuznetsova, 
ed. 

10”. 204 pp. Moscow : Izdatel’stvo Vsesoiuznoi Ge. 1938. 

— Transferred as gifts from library of the Society for Cultural Relations 

with the U.S.S.R. 


ALLIED ARTS 
Inf. file 
CoMMITTEE ON EpucCaTION IN APPRECIATION OF PHYSICAL 
VIRONMENT (afterwards CoUNCIL FOR 
The Future citizen and his surroundings. 


37 
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Norwood’s [Board of Education: Secondary Schools Examinations 
Council :] Committee on Curriculum and Examinations in Secondary 
Schools.) 
pam. 84”. Lond. [1943.] 3d. R. 
with C.E.A.P.E. leaflets 
(C. Brrpwoop) 7] 37 
Council for Education in Appreciation of Physical Environment. 
FArticle.]_ (From Town and Country Planning, Autumn.) 


[Reprint by Council .. . ] leaflet. [Lond. 1943.] 
: Presented by the Council, 
Inf. file 7] 37 


CounciL FOR EDUCATION IN APPRECIATION OF PrysicaAL ENVIRON- 
MENT, formerly COMMITTEE ON &c. 
Book list . . . Additional books [to R.I.B.A. list]. 
7). 37 
dupl. under this 
Film list &c. 
Origin and aims &c. 
School exhibitions. 


{Including} Syllabus . . . for teachers. 
4 pams. each 7}”. Lond. [1943.] 
2 leaflets. var. sizes. [1943.] 
—All presented by the Council. 
Inf. file 749 : 712 (085) 


fLetter, &c.] 


Empru, firm, Rati, Zirich 
Gartenmobel. 

pam. Riiti. [1943.] 

Enclosed in Werk journal, April. 

749-034 (47) 

AKADEMIYA ARKHITEKTURY S.S.S.R.: KaBiner WNUTRENNEGO 

Oxsorupovantya [Interior Equipment Section] 
Obmery mebeli [sizes ? of furniture]. 

: Vypusk i. Obraztsy mebeli russkoi raboty kontsa xviii—nachala 
xix beka [examples of Russian-made furniture from the end of the 
18th to the start of the roth century]. N. N. Sobolev, ed. (APbom 
eobmeroy, cover series title.) 

10}”. 159 pp. Moscow. 1940. 
Presented through the U.S.S.R. Society for Cultural 
Relations with Foreign Countries. 


BUILDING 
Brarrisu STANDARDS INSTITUTION 


Handbook of British standards 1943. 
cover title.) 


69 (083.74) 
(B S Handbook No. 1, 1943. 


84. Lond. [1943.] 1s. 6d. R. 
69 : 37 
BuiLpING APPRENTICESHIP AND TRAINING COUNCIL (MINISTRY OF 
Works) 
Report : First. (Dec. 1943.) 
pam. 92”. Lond.: H.M.S.O. 1944. 6d. R. 
British BROADCASTING CORPORATION 
Science at your service, broadcast series : 
Inf. file 69 : 5/6 


__[Unnumbd.}] Appteron (Sir Epwarp) and Burr (Sir GEORGE) : 
Phe Science of building. (Oct. 8.) 


2 dupl. typescripts. 13”. 1943. Presented by the B.B.C. 


STRUCTURAL MECHANICS 
Asporr (P.) 69.04 : 531 
*Teach yourself mechanics. (The . . . Teach yourself books.) 
7”. 271 (incl. xii) pp. Lond.: English Univs. Press. 
1941. 2s. 6d. R. To Loan Library. 


BUILDING APPARATUS 


Barrisn STANDARDS INSTITUTION 69 (083.74) 


69.057.6 : 693.54 
Tubular steel scaffolding. 
1943. 2s. R. 


War emergency B.s. 1139. 


BUILDING PRACTICE AND INDUSTRY 


Bumpine Inpustrirs NatTionat Counc. 69.08 (063) 
*Building congress organised by the B— I— N— C—.. . West- 
minster . . . 1943. Report of proceedings. 

11” x 89”. 103 pp. Lond. [1943.] R. (2). 
CRESWELL (H. B.) 69.08 : 82—3 


*Grig in retirement. 


[Fictional memoirs of a builder.] 
73”. 


286 pp. Lond.: Faber & Faber. 1943. 
gs. 6d. R. (2). 
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March 1944 
MATERIALS 
D.S.1L.R.: Forest Propucts RESEARCH 691.11 : 634.98 box 
Leaflets : 
691.11 (4) 
No. 31. Foreign timbers—3. We. 1943. 
No. 32. Foreign timbers—4. Ge. 


1943. 
Inf. file 6gr.ri : 634.98 
TIMBER DEVELOPMENT ASSOCIATION 
Home-grown timber trees. Their characteristics, cultivation and 
uses. [By E. H. B. Boulton and B. A. Jay.} 
end ed. pam. 7}” X g}”. Lond. 194, 
Presented by the Association, 
691.32 693.51 
(Concrete series.) 
1943-} 1s. Gd. (a), 
69 (083.74) 


691.338 : 691.15 


(H. L.) 
*An Introduction to concrete work. 
7”. viii + 132 pp. 
British STANDARDS INSTITUTION 
War emergency British standard : 


1142... . Fibre building board for general building purposes. 
1943. 2s. R, 
Inf. file 691.4. +- 693.2 


Cuay Propucts TecHnicaL BurREAU OF GREAT BRITAIN 
Bulletins : No. 1, 4, 6. 
Technical bulletins : No. 3, 5. 
Tile hanging. A series of three Infn. sheets @c. 
all pam. 11’. 
Also Information sheets [loose], 4. 


feaflets. 

—all Lond. f193— or 194—.] R. 

691.71 : 009.1 (06) 

IRON AND STEEL INSTITUTE and BRITISH TRON AND STEEL FEDERA- 


TION 
Review of the work of the Joint Research Committees 1924-1943 
. reporting to the Iron and Steel Industrial Research Council. 
(I— & S— I—: Special report No. 29.) 


81”. + 175 pp. Lond.: Iron & Steel Inst. 1943. R. 
CONSTRUCTION 
British STANDARDS INSTITUTION 69 (083.74) 


693.068.34 : 620.193 
B.s. 1143. Special salt-glazed ware pipes with chemically resistant 
properties. 

1943. 28. R. 

Tusewricuts, Lid. 693-54 : 693.068.34 
Steel tubes for structural work. Specifications and data. 

pam. 80. [Lond. c. 1940-43.] R. 

694.1.04 

MECHANICAL 

XPERIMENT 


Texas: AGRICULTURAL AND 
Texas—-TEXAS ENGINEERING 


COLLEGE STATION, 
COLLEGE OF 
STATION 

*Some fundamentals of timber design. 
of the . . . College... 

Bulletin No. 66.) 


By H. J. Hansen. (Bulletin 
»48., xiii, 5, 1 May.) (T— E— E— S-, 
9”. 79 pp. College Station. 1942. 
Presented by the Station (5). 
SANITARY SCIENCE AND EQUIPMENT, PROOFING 
696.1 : 614 
Women’s Group ON PusBLic WELFARE: HYGIENE COMMITTEE, and 
NATIONAL COUNCIL: OF SOCIAL SERVICE 
Our towns. A close-up. A study made in 1939-42 with certain 
recommendations by the H— C—.. . (in association with the 
—C—...). 
Reprint. 83’. xx + 143 pp. Lond., &c.: Oxford U.P. 
1943. 5s. P. 


Inf. file 696.11/13 : 940.5344 
Sewerage and sewage disposal. Post-war works. 


MINISTRY OF HEALTH 
Water supply. 
(Circular 2899.) 
leaflet. dupl. tpt. 1943. R. 
Inf. file 697 : 662.66 4+ 697.8 : 620.193.53 

British Coat UTIMIsATION RESEARCH ASSOCIATION 
Presidential address by Sir Evan Williams, . . . 1943. 
No. C/2551.) 

research. | 


(Document 
[Smoke abatement ; domestic fires ; research ; fuel 


dupl. typescript. 10” x 8”. 1943. R. 
Inf. file 697.8 : 620.193.53 + 697.34 

NATIONAL SMOKE ABATEMENT SOCIETY 
Proceedings of the 11th annual conference . . . London . . . 1943- 
Measures for smoke prevention in relation to plans for post-war 
reconstruction. [Including district heating.]} 
pam. 83”. 


(To be concluded) 
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{1943.] 1s. R. 
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Notes 


R.1I.B.A. Examinations for Prisoners of War 


In the early part of 1943 arrangements were made, with the 
invaluable help of the British Red Cross Society and St. John 
War Organisation, for holding the R.I.B.A. Intermediate and 
Final Examinations in a number of prisoner-of-war camps in 
Germany. 

As a special concession the candidates were permitted to 
take any or all of the subjects of the Intermediate Examination 
and of the Final Examination with the exception of Design and 
Professional Practice. 

In spite of the many difficulties the examinations were success- 
fully held in four of the camps between March and June. 

The following is a list of the successful candidates and the 
subjects in which they passed :— 


March 1944 


INTERMEDIATE EXAMINATION 
Passed. 
Whole Examination. 


Oflag IX A/H 
Captain R. G. Bateson. 


Ofiag VII B 
Lieut. J. G. Johnson. do. 
Lieut. S. E. Nicholas. do. 
Lieut. David O’ Searle. do. 
Stalag 383 
Cpl. Kenneth E. Foster. do. 
Cpl. John S. Madew. do. 
Stalag Luft 111 
F/O John D. Cordwell. do. 
F/O H. W. Pickstone. do. 


F/Lieut. G. M. Fuller History of Architecture. 

Calculations of Simple Structural 
Members. 

History of Architecture Design. 

Constructional Design. 

EXAMINATION 


F/O Thos. E. P. Ramsay. 


Ofiag VII B Passed 
Lieut. P. L. Hansen Bay { General Construction 
Theory of Structures. 
2nd-Lieut. Edward J. Scollay < Hygiene. 


Lieut. J. C. O. Stansfield Specifications and the Properties 
and Uses of Building Materials. 
Stalag Luft UI 
F/O Frank S. Knight. 
F/Lieut. Anthony L. Parsons 


Hygiene. 

Hygiene. 

Specifications and the Properties 
and Uses of Building Materials. 

Hygiene. 

Specifications and the Properties 
and Uses of Building Materials. 


¥/O Witham R. Samson. 


Most of the men concerned have received books to help them 
with their studies through the special Prisoner-of-War Scheme 
which is being run by the R.I.B.A. in co-operation with the 
British Red Cross and St. John War Organisation. Details of 
this scheme have been published in the JourNAt from time 
to time. 


Post-War Housing : A Joint Conference 


We regret that in the note on p. 92 of the February JoURNAL, 
referring to the Joint Conference of the R.I.B.A., the National 
House Builders’ Registration Council and the Building Societies’ 
Association, the name of Mr. Hubert Lidbetter [¥.] was omitted 
from the list of the R.I.B.A. representatives. 


Arthur Louis Aaron V.C. Memorial 


As a memorial to Arthur Louis Aaron, V.C., D.F.M., a student of 
the School of Architecture, Leeds College of Art, it has been decided 
to create an Aaron Scholarship at the school for Roundhay and other 
secondary school boys. The Governors of the College of Art appeal 
for donations towards the capital sum required for the endowment of 
the scholarship. These should be sent to the Arthur Louis Aaron V.C, 
Memorial Fuad, c/o The Westminster Bank Ltd., Park Row, Leeds, 1. 
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Secretary to the Royal Fine Art Commission 


Mr. A. B. KnaApp-FisHEr [F.] has recently been appointed 
temporary secretary of the Royal Fine Art Commission in 
succession to the late H. Chalton Bradshaw [F.]. 


Correspondence Course in Town and Country 
Planning 
A Correspondence Course in Town and Country Planning is being 
prepared—at the request of the War Office (A.E.3)—by the School of 
Planning and Research for Regional Development, 32 Gordon Square, 
London, W.C.1. The course, which is for members of the Forces, is 
in three parts, each consisting of ten lessons :— 


Course T.P.1 : BACKGROUND OF PLANNING 

The modern concept of planning. 

. Topographical and geological structure in relation to planaing. 
- Climate in relation to planning. 

. Distribution of population and location of industry. 
. The rural community. 

. The urban community. 

. Thirty years of town planning in Britain. 

. The Barlow Report. 

. The Scott Report. 

. Background to the Uthwatt Report. 


2 


*Course T.P.2: PLANNING Facrors 
1. Elements of sociology. 
2. History of town planning. 
3. Law and administration of planning (including central govern- 
ment). 
4. Structure of local government (including rates). 
5. Ownership and value of property in relation to planning. 
6. Survey for planning : purpose, method, presentation. 
7. Transport and communications. 
8. Distributive and collective services. 
g. Social services and amenities. 
10. The physical structure of buildings, roads and utilities. 
*CoursE T.P.3 : PLANNING PRACTICE 
1. Application of survey and research to planning. 
2. National planning. 
3. National planning. 
4. Regional planning—land use, population and industry. 
5. Regional planning-—power, transport and communications. 
6. Regional planning—community services. 
7. Local planning—land use, communications and services. 
8. Civic design. 
g. Construction and reconstruction 
10. Conclusion. 
* The titles and order of these lectures are subject to alteration. 


old centres and new towns. 


The courses are suitable for the following classes of student : 

A. Those who have passed the Final Examination of the Royal 
Institute of British Architects, the Institution of Civil Engineers, 
the Institution of Municipal and County Engineers or the 
Chartered Surveyors’ Institution. Students this class, 
who satisfy the Directorate of Studies of the School in each of 
the three courses T.P.1, ‘T.P.2 and T.P.3, will be eligible for 
admission to the Special Three Months’ Completion Course 
to be organised immediately after the war by the ‘Town Planning 
Institute for Ex-Service Candidates. 

B. ‘Those who hold an educational qualification of matriculauon 
standard and are members of professions, allied to those 
mentioned under A. For such students these courses will 
be a suitable preparation for the Intermediate Examination 
of the Town Planning Institute. 

C. Those who are interested in planning subjects, but who do not 
seek an examination qualification. 

It is estimated that the whole course will take nine months to com- 
plete ; this is based on the assumption that the student will have three 
hours spare time per week. It could, however, take less time, or might 
require more, according to the individual circumstances of the student. 

The first course is now available and in circulation. 

Applicants should apply to their Education Officer for the necessary 
enrolment forms, or if they write to the School of Planning and Research 
for Regional Development, 32 Gordon Square, London, W.C.1 (Euston 
2158), their names will be given to the War Office and the forms sent 
direct to them from there. 

The School will also be pleased to give any further information 
required, 
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MEMBERS SERVING WITH THE FORCES 


KILLED 
Witson, Harovp E. [A.], Lieut. R.N.V.R. 


PRISONER OF WAR 
Grecor-Grant, G. [A.], Capt. R.E. 


AWARDED THE MILITARY CROSS 
Ox.ey, Derrick [A.], Capt. R.E. 

Price, T. G. [S.], Lieut. R.E. 

TREHEARNE, F’. P. C. [S.], Major R.A. 


UNITS AND RANKS OF SERVING 
MEMBERS 

Apams, J. T. [S.], S/Sgt. R.E. 

Apier, Cyriz [S.], Capt. R.E. 

Armstrona, J. R. [S.], Lieut. R.A. 

Baitey, Haro.p [S.], Lieut. R.A. 

Baitey, H. F. [Z£.], Major R.E. 

Ian [A.], Lieut. R.E. 

Baker, R. A. [L.], Capt. R.E. 

Bateman, R. [4.], Major, The 
Pioneer Corps. 

BipmeaD, G. R. [A.], Capt. R.E. 

R. P. [S.], Capt. Queen’s Own 
Hussars. 

Boornroyp, Eric [A.], Lieut. R.E. 

Bray, A. K. [S.], L/Cpl. R.E. 

Bricut, G. E. [A.], Leiut. R.E. 

Broopspank, D. A. [S.], A.C.2 R.A.F. 

Brouau, R. W. [L.], Lieut. R.N.V.R. 

Brown, T. L. [S.], Capt. R.A. 

Bupp, F. J. [S.], Lieut. R.E. 

Burrie, Derek [S.], 2nd-Lieut. R.E. 

Catuery, E. L. [A.], Lieut. R.E. 

CavanaGH, Howarp E. B. [A.], Major 
The King’s Regiment (3rd Parachute 

Battn.). 

Cuarrin, A. E. [Z.], Lieut. R.E. 

Cuamoers, D. P. [S.], Pte. P.T.C. 

Crark, Frep. [S.], Lieut. R.E. 

Crark, H. R. [S.], O.M.S. R.E. 

Cocxsurn, G. C. [S.], Lieut. Pioneer Corps. 

Cotounoun, A. H. [8.], 2nd-Lieut. R.E. 

Cook, L. A. L. [S.], Cpl. Glider Pilot Regt. 

Corxiti, H. W. [A.], Capt. R.A. 

Corng, C. F. [S.], L.A.C. R.N.Z.A.F. 

Couzens, H. E. [S.], Sgt. R.A. 

Cox, Georrrey [4.], Lieut. R.E. 

Craic, C. N. [S.], Lieut. R.E. 

A. E. [A.], Capt. R.E. 


THIRTY-NINTH LIST 


Cunnincuan, A. [S.], Cpl. R.A.F. 
Dax, A. J. [S.], Lieut. South Staffs Regt. 
Dosson, F. C. [A.], Lieut. R.E. 
Dunton, G. W. [S.], Officer Cadet R.E. 
Eng, E. D. [8.], Flving Officer R.A.F. 
Evans, F. L. [S.], Lieut. Rajput Regt. 
Frecner, D. W. [S.], 2nd-Lieut. R.E. 
Frecpoine, James [§.], Col. R.E. 

Fisner, W. R. [F.], Flight-Lieut. R.A.F. 
Gaymer, A. D. [S.], Cant. R.A. 
Gerrarp, A. E. [4.], Cant. R.E. 
Grsson, B. G. [7..], Lient. R.E. 

Goopy, D. G. [§.], Lieut. R.A. 

Green, C. S. [§.], Lient. R.C.S. 
Hacsrirtter, S. C., Pilot Officer R.A.F. 
Herpert [ 4.1, Lient. R.E. 
Harvey, Davin [4.1], Major R.F. 
Hassan, S. L. [L.1, Sot. R.E.M.E. 
Hawrtnoreng, A. H. [§.], Cadet R.A.F. 
Hay, Georae [4.1], and-Lieut. R.E. 
Ro tr [F.], Flight-Lieut. R.A.F. 


HERSHMAN, A. Spr. R.E. 


Hirst, P. E. 1D. £ 4.1, Cant. R.A. 
Hoonetrt, A. F. [9.1], Lient. R.E. 
Hornsey, K. [7..], Pilot Officer R.A.F. 
Horsrary, G. F. [A.1, Cant. R.E. 
Hunt, V. C. (4.1. Maior R.E. 
Hurcuinson, FE. O. Tieut. R.E. 


Jackson, ©. H. [4.1, R.E. 
Jackson, Rowan [4.1, Capt. R.E. 


Keen, F. J. 8.1. Snr. R.E. 

Lampert, R. [A 1, Cant. R.E. 

Lerrer, A. N. £9.17, Lient. R.E. 

Levy, Eric [4.1, Sot. R.E. 

Lowers, A. T. G. [4.1, Cant. R.E. 

Rosert [F.], Wing Commander 

McEwen, F. G. R.A.F. 

McKay, Crawrren Lieut. R.E. 

Mackinnon, V.G. 19.1. ond-Tieut. R.A.0.C, 

McLaucuian, S. F. F9.1, Lieut. R.N.V.LR. 

McLaucutan, C. P. [S.], Lieut. Intelligence 
Corns. 

McMutvon, J. [S.]. end-Lient. R.E. 

Ma tory, A. L. L.A.C. R.A.F. 

Manson, B. M. [ 4.1, Major R.E. 

Masters, F. G. 19.1, A.C. 

Marttuews, A. E. and-Lieut. R.E. 

Mreacuey, M. F. [4.1. end-Tieut. R.E. 

Mexvin, James [A.], Pilot Officer R.A.F. 


Mew, F. J. T. [L.], Lieut.-Col. R.A. 

Mixyzs, C. B. K. [A.], Lieut. R.A. 

Morris, Wa. [S.], Sgt. R.E. 

Murray, Francis [A.], Capt. R.E. 

Myers, Denys [A.], Spr. R.E. 

Orren, S. E. [L.], Spr. R.E. 

Penny, C. R. [A.], Sgt. R.A.F.V.R. 

Porter, T. McE. [A.], Tempy. Actin: 
Lieut. R.N.V.R. 

Reprern, E. B. [A.], 2nd-Lieut. R.E. 

Ritey, W. S. [S.], Capt. The Buffs. 

RissripGer, H. J. [A.], Lieut. R.E. 

Rosertson, N. M. [S.], Sgt. R.A.C. 

Runnicues, C. G. [A.], Major R.E. 

Savecg, O. F. [F.], Capt. R.E. 

Scort, J. [A.], Major R.E. 

SHANKLAND, C. G. L. [S.], Lieut. RE. 

[4.}, L/Cpl. R.A.O.C. 

Suytu, W. G. [A.], and-Lieut. R.E. 

Street, Georce [S.], 2nd-Lieut. R.E. 

Srevens, KennetH A. [A.], Capt. R.E. 

Swann, Peter W. [S.], Officer Cadet RE. 

Sypir, N. P. [A.], Lieut. R.E. 

Tuurston, RONALD [S.], Lieut. R.E. 

TieETT, C. V. [A.], Flight Lieut. R.A.F. 

Tiumis, G. J. [A.], Lieut. R.E. 

Tootey, C. E. [§.], Lieut. R.N.V.R. 

J. B. [S.], Cfn. R.E.M.E. 

Verey, D.C. W. [4.], Capt. Royal Fusiliers. 

WaKkEFIELD-BRAND, C. P. [S.], Capt. North 
Staffs Regt. 

Wa ker, James B. [S.], Sgt. R.A.F. 

Gavin [A.], Capt. Royal Aus- 
tralian Engineers. 

Wa [S.J], Lieut. R.E. 

Watson, Avex. F. [A.], Flying Officer 
R.A.F.V.R. 

Wuirenouse, J. D. [S.], Cpl. Royal Welch 
Fusiliers. 

Wriopaxer, T. J. [4.], Lieut. R.E. 

Morris [4.], Sub-Lieut. (Special 
Branch) R.N.V.R. 

Wricut, J. H. [4.], 2nd-Lieut. R.A. 

Wicker, Frank A. [4.], Lieut. R.N.V.R. 


DISCHARGED ON MEDICAL 
GROUNDS 
N. B. [A.]. 
Hortock, L. [S.}, Spr. R.E. 
Surmpiin, C. W. [A.], Gnr. R.A. 


Membership Lists 


ELECTION: APRIL 1944 


An election of candidates for membership will take place in April 
1944. The names and addresses of the candidates, with the names of 
their proposers, found by the Council to be eligible and qualified in 
accordance with the Charter and Bye-laws are herewith published for 
the information of members. Notice of any objection or anv other 
communication respecting them must be sent to the Secretary, R.I.B.A., 
not later than Saturday, 15 Anril. 

The names following the applicant’s address are those of his pro- 
posers. 


AS HON. CORRESPONDING MEMBER (1) 
AHLBERG : CLars AxEeL Hakon, Blasicholmstorg 11c, Stockholm, 
Sweden. Proposed by the Council. 
AS FELLOWS (12) 


ANDREWS : Percy Macutre [A. 1918], Lancaster House, 80 Princess 
Street, Manchester ; 28 The Circuit, Alderley Edge, Manchester. 
S. ‘Towse, J. H. Markham and H. Passmore. 


Beaumont: JoHn SoMeRVILLE, M.C., B.A. (A. 1922], 53 Sprin 
Gardens, Manchester; Moorfield, Disley, Cheshire. H. T° 
Seward, F. Jones and J. H. Worthington. 

Haywortu : Duptey Parkes [A. 1907], 27 Clements Lane, Lombard 
Street, E.C.4 ; 38 Forest View, Chingford, E.4. H. P. Gordon, 
E. Ranger and G. F. Clarkson. 


Mant : Ceci Grorce [A. 1929], Ministry of Works (Directorate of 


Works), Abell House, Westminster, S.W.1 ; 32 Monkridge, Crouch 
End Hill, N.8. G. C. Wilson, C. J. Mole and R. F. Dodd. 

And the following Licentiates who have passed the qualifying Examina- 

tion 

Cross: Max Grorce, 3 Manor Road, Weymouth. A. E. Geens, 
W. H. Mackenzie and E. Bird. 

Mort : ArTHUR Epwarp Tuomas (Major, R.E.), Winchester. A. L. 
Roberts, H. S. Sawyer and J. C. Shepherd. 

Osporne : ArTHUR Leste, 1q Lansdowne Circus, Leamington Spa. 
A. G. Brace, B. Oliver and G. B. Hobbs. 

Swaru : Joun Marsu, Council Offices, The Walk, Ebbw Vale, Mon. ; 


“‘ Glaslyn,” Avenue Road, Abergavenny, Mon. F. A. Roberts, 


S. Evans and G. G. Speight. 
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And the following Licentiates who are qualified under Section IV, 

Clause 4 (c) (ii) of the Supplemental Charter of 1925 :— 

GruritHs : STANLEY ALBERT, Court Chambers, Stourbridge. 
Harper, F. W. B. Yorke and D. A. Lumsden. 

HaxtTon : ANDREW Davin, Commercial Road, Leven, Fife ; St. Rule, 
Church Road, Leven. C. G. Soutar, P. H. Thoms and J. D. Mills. 

SmirH : Stuart Vetrcu, Ropergate Chambers, Pontefract, Yorks ; 
*“* Annandale,” 68 Ackworth Road, Pontefract. J. M. Easton, 
H. Robertson and J. McL. Bowie. 

WriGHT : Witt Joun Brockir, 26 Blythswood Square, Glasgow ; 
Moorgate, 23 Whitehall Avenue, Prestwick, Ayrshire. A. G. 
Henderson, J. Weekes and J. Taylor. 


L. E. 


AS ASSOCIATES (36) 


The name of a school, or schools, after a candidate’s name indicates 
the passing of: a recognised course. 

ANDERSON: Harry (Special Final Exam.], 56 Hartington Grove, 
Hills Road, Cambridge. L. S. Stanley, H. O. Corfiato and 
Prof. A. E. Richardson. 

BarNeETT : Micuakt [Special Final Exam.], 39 Clive Lodge, Hendon, 
N.W.q4. 5S. Stern, H. P. Gordon and M. C. Broad. 

BARRON : DONALD Gasriet [Univ. of London], 8 Honeybourne Road, 
N.W.6. Prof. A. E. Richardson, L. S. Stanley and H. O. Corfiato. 

BLACKLOcK : JoHN DONALD [Final], 62 Hurstwood Road, Sunderland, 
Co. Durham. S. W. Milburn, R. N. MacKellar and W. B. 
Edwards. 

BoorH : ALAN [Northern Poly., London], 33 Arlow 
Road, Winchmore Hill, N.21. R. B. Craze, T. E. Scott and 
H. Banister. 

BosANQUET : Mrs. Hitary June [Arch. Assoc.], 4 Thurloe Street, 
S.W.7. F. Gibberd, G. Fairweather and R. E. Enthoven. 

Cora : JoHN Peter [Glasgow Schcol of Arch.], 88 Drumover Drive, 
Glasgow, E.1. W. J. Smith, G. Steel and A. Wright. 

Cross.ey : ALAN [Final], 418 Wellington Road North, Heaton Chapel, 
Stockport. J. G. McBeath, J. P. Nunn and F. Jones. 

Crowe: Mrs. SHemA Marcarire [Univ. Coll., Dublin], 5 Auburn 
Avenue, Donnybrook, Dublin, Eire. Applying for nomination 
by the Council under Bye-law 3 (d). 

Datey: Harry [Final], 18 Lancaster Gate, 
Addison and J. T. W. Peat. 

Dunanp: Miss AMeLtIA ETHEL CATHERINE [Special Final Exam.], 
55 Morley Road, Twickenham, Middlesex. G. M. Trench, 
J. Addison and E. Williams. 

Earty: Miss Erganor Mary [Final], Elmfield, Witney, Oxon. 
E. M. Rice, T. L. Dale and T. Rayson. 

Epwarps : JouN Epwarp Graeme [Final], ‘‘ Twenty-four,” St. Mary’s 
Road, Harborne, Birmingham, 17. H. Jackson, W. ‘T. Benslyn 
and B. Walker. 

EMMERSON : GEORGE THomas [Final], 99 Grainger Street, Park Lane, 
Darlington, Co. Durham. W. B. Edwards, R. N. MacKellar 
and F. W. Harvey. 

Evans : Miss Jesse Maup Morton [Royal West of England Academy, 
Bristol], 117 Ashley Road, Bristol. G. D. G: Hake, E. H. Button 
and T. A. Skinner. 

FARQUHAR : ALEXANDER [Final], 25 Clanrye Drive, Coatbridge. 
T. J. Beveridge, J. G. Dunn and J. Houston. 

Grssins Wituram Leicuton [Final], 14 Moorland View, Forest 
Lane, Harrogate. C. M. E. Hadfield, R. Cawkwell and S. Welsh. 

Gump: [Special Final Exam.], “ Sunstra,” 
Brighton Road, Cupar, Fifeshire. J. D. Mills, P. H. Thoms 
and W. Salmond. 

HamiLton : ArtHuR SALmonp [Special Final Exam.], 108 Carmel 
Road South, Darlington. C. W. Box, G. N. Hill and J. Hughes. 

Harrison : WriiiamM THomas [Special Fina] Exam.], Regent Chambers, 
Hall Cross, Doncaster. K. Kinna, H. A. Hickson and H. A. 
Johnson. 

Harvey: Miss Grace EvizapetH [Special Final Exam.], 
22 Lyndhurst Gardens, Hampstead, N.W.3. A. G. MacDonald, 
R. E. Enthoven and P. Badcock. 

Hayman : GeorGE ALBERT Cuar tes [Final], Heatherstone, 26 Tollards 
Road, Countess Wear, Exeter. J. Bennett, J. Challice and 
J. A. Lucas. 

Hecut : Samuet ALEXANDRE [Univ. of London], 307 Howard 
House, Dolphin Square, S.W.1. Prof. A. E. Richardson, H. O. 
Corfiato and L. S. Stanley. 

Hucues: Maurice Howarp [Final], 2 New Way Road, Leicester. 
W. Brand, A. F. Bryan and J. O. Thompson. 

Hunt: Bert Raymonp, B.Arch. (Dunelm) (King’s College [Univ. of 
Durham] Newcastle-upon-Tyne), The Craiglands, Tunstall Road, 
Sunderland. W. B. Edwards, W. Milburn and S. W. Milburn. 


N. Culley, J. 
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Hutron: CuHarves [Univ. of Liverpool], Parkway Cham- 
bers, Welwyn Garden City, Herts. Dr. C. Holden, L. G. Pearson 
and P. V. Mauger. 

Loupon: Dovuctas [Special Final Exam.], 33 Faskine 
Avenue, Airdrie. J. M. Arthur, A. N. Malcolm and A. Wright. 

Monk: Givpert Lesuiz [Final], 97 Merton Hall Road, Wimbledon, 
S.W.1g. T. E. Scott and applying for nomination by the Council 
under Bye-law 3 (d). 

Paine: Ropert A.R.C.A. [Special Final Exam.], Trebor, 
South Heath, Gt. Missenden, Bucks. W.G. Newton, H. Anderson 
and H. C. Ashenden. 

Pearce: GzorGeE ALBERT Henry [Final], ‘ Mayfield,” Woodlands 
Road, Camberley, Surrey. L. H. Bucknell, W. F. Granger and 
F, Sutcliffe. 

Port: STaNtEY Bacon [Final], 3 Heath Drive, Gidea Park. J. J. 
Crowe, H. J. Axten and W. Evans. 

Reexs : STANLEY THomas Cuar ues [Special Final Exam.], 4 Rother- 
wick Hill, Ealing, W.5. Applying for nomination by the Council 
under Bye-law 3 (d). 

Rei : ALEXANDER BupGE [Final], 27 Windermere Road, Reading, 
Berks. L.S. Stanley, Prof. A. E. Richardson and H. W. Weedon. 

RYDER : JoHN Gorpon (King’s College [Univ. of Durham] Newcastle- 
upon-Tyne), 11 Victoria Square, Newcastle-upon-Tyne. W. B. 
Edwards, Lt.-Col. A. K. Tasker and W. E. Haslock. 

Sayce : Gorpon Henry [Final], 85 Chestnut Rise, Plumstead, S.E.18 
J. Addison, E. C. Scherrer and R. F. Reekie. 

Wyatt: Samugt Tuomas [Final], ‘‘ Steppings,’’ Eastwood Road, St. 
Anne’s Park, Bristol, 4. Sir G. Oatley, J. R. Edwards and E. H. 
Button. 


AS LICENTIATES (16) 

Cuarves; Major Henry, The Salvation Army Inter- 
national Headquarters, 119 Queen Victoria Street, E.C.4; 9 
Hexham Road, New Barnet, He-ts. K. M. Winch, V. J. Esch 
and H. Sherwood. 

FARMER: Cyrit Parsons, Ministry of Works, Abell House, S.W.1 ; 
228 Kidmore Road, Caversham Heights, Reading. C. J. Mole, 
A. G. Alexander and G. M. Trench. 

Farratt: ARTHUR WILLIAM Epwarp, Ministry of Works, Cleland 
House, Page Street, Westminster, S.W.1 ; 31 Rodenhurst Road, 
Clapham Park, S.W.4. Howard Robertson and the President and 
Hon. Sec. of the Hampshire and Isle of Wight A. A. under Bye-law 
3 (a). 

GessEY : LEONARD RICHARD, Ministry of Works, Westminster ; 12 
Grennell Road, Sutton, Surrey. E. B. Glanfield, C. J. Mole and 
A. G. Alexander. 

Gooperson : ARTHUR VivIAN, 1 Cheyne Court, High Street, Ruislip : 
** Greatorex,” Bury Avenue, Ruislip. F. H. Mansford, W. L. 
Eves and H. R. Houchin. 

Gray: Louis Henry, F.S.I., Ministry of Works, Lambeth Bridge 
House, S.E.1 ; Four Winds, Devenish Road, Sunningdale. C. 5. 
Kimpton, T. P. Bennett and W. L. Eves. 

GREENHALGH : HAROLD, P.A.S.I., 15 Mawdsley Street, Bolton, Lancs. ; 
206 Bradford Road, Bolton. W. Ellis, R. H. Crook and R. M. 
McNaught. 

Hupson : Mites WALTER, Ministry of Works, Lambeth Bridge House, 
S.E.1; 9 Northumberland Avenue, Wanstead Park, E.12. A. 
Thomerson, J. F. Smith and G. M. Trench. 

Hupson : WALTER OAKLEY, 47 Victoria Street, S.W.1 ; 59 Montagu 
Gardens, Wallington, Surrey. D. Braddell, S. Tatchell and J. 
Hill. 

Kirk: STANLEY Lawrence, Messrs. S. C. Phillips & Kirk, Sterling 
Chambers, 32 Chapel Road, Worthing, Sussex ; 75 Sea Lane, 
Goring, Worthing. A. Underdown, C. J. Kay and S. T. Hennell. 

McKinray : Georce, Room 518, South Block, New County Offices. 
York Road, S.E.1; 87 Crown Road, Twickenham. G. W. 
Smith, J. W. Hepburn and R. Wilson. 

LEONARD Percrvat, Architect’s Department, L.C.C.. 
County Hall, S.E.1 ; 12 Fernhill Gardens, Kingston-on-Thames. 
J. W. Hepburn, R. Wilson and B. H. Toms. 

MortTimeR: Haroip, 40 Queensborough Terrace, W.2. 
Trehearne, T. Overbury and L. W. Barnard. 

PonsrorpD : Harry THomas, 93, Park Lane, W.1; 40 Sedlescombe 
Road, Fulham, S.W.6. E. Cole, J. B. F. Cowper and applying 
for nomination by the Council under Bye-law 3 (d). 

SmitH: CLARENCE Epwarp, 26 Thornton Road, Bromley, Kent 
A. H. Barnes and applying for nomination by the Council unde: 
Byelaw 3 (d). 

Tuomas: Row Lanp ARCHER, 52 Eastwood Road, Manchester, 10. 
F. L. Halliday, G. N. Hill and Prof. R. A. Cordingley. 
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ELECTION : JULY 1944 


An election of candidates for membership will take place in July 
1944. The names and addresses of the overseas candidate, with the 
names of two proposers, are herewith published for the information of 
members. Notice of any objection or any other communication respect- 
ing him must be sent to the Secretary, R.I.B.A., not later than Saturday, 
24 June, 1944. 

The names following the applicant’s address are those of his proposers. 


AS ASSOCIATE (1) 


Emary: Joun Exuiort, B.A.Arch. (Passed a qualifying Exam. 
approved by the I.S.A.A.), 83 Somerset Street, Aliwal North, 


South Africa. Prof. L. W. T. White, J. W. H. Farrow and F. K. 
Kendall. 


ELECTION : FEBRUARY 1944 


The following candidates for membership were elected in February 


1944 

AS FELLOWS (3) 
Daviss : Davin Owen Harris [A4. 1920], Birmingham. 
Hutton : Georce Roy, F.S.I. [A. 1936], Oxford. 
Symcox: Epcar Joun [A. 1923], Ipswich. 


AS ASSOCIATES (17) . 
CADWALLADER : JOHN Douc tas, Sutton Coldfield. 
Davey : Wi1Lu1AM GeorcGE Harvey. 
ErrorkEN : Morris, Dip.Arch. [Capetown], Capetown. 
Garorr : Henry, Dip.Arch., Newcastle-upon-Tyne. 
Hanp: Kevin P., B.Arch., Dublin. 
Harper : WILLIAM STANLEY. 
LytH : JoHN Burpbsati, Wellington, New Zealand. 
Wituiam Henry Duntevy, Dip.Arch. [{Lpl.}], London- 
erry. 
Grorce Maxwe tt, B.Arch., Wellington, New 
realand. 
McMauon : Coitm Joun, B.Arch. [N.U.1.], Dublin. 
Matuew : Hucu Paw B.Arch. [Rand], Johannesburg. 
Meer : Haroitp Henry Massey, Maroubra, N.S.W. 
Price : Hersert Ernest Merepirn, Umtali, 8. Rhodesia. 
TAVENER : Wiiam, Killara, N.S.W. 
Taytor: Mrs. Douctas, Liverpool. 
Tuomas ; LLEWELLYN. 
Trerney : Liam Patrick, Newry. 


AS LICENTIATES (14) 

Bett : Douatas, Northalle:ton. 

: CyriL. 

CAMPBELL : JOHN WILFRED, Cheltenham. 
'HAMPKINS : THOMAS GORDON. 

Forp : James Futon, Edinburgh. 
Gippens : JosepH JONATHAN. 

Harpwick : WILLIAM GeorGe, Chesterfield. 
Lowe : BERNARD SipNey, Birmingham. 
Mason : JAMES FRANCIS. 

Morris: JoHN CHARLES. 

Moss : Cyrit. Epwin, Salisbury. 
RicHarps : CHARLES ARTHUR. 
TOwnsEND : GEOFFREY PAULSON. 
VENABLEs : WILLIAM Gwyn Sca.e, Cardiff. 


ELECTION : 13 APRIL, 1943 


The election of Mr. W. A. Wort as a Licentiate, which was 
announced in the May, 1943, JoURNAL, has been declared void. 


Notices 


THE USE OF TITLES BY MEMBERS OF THE 
ROYAL INSTITUTE 
In view of the passing of the Architects Registration Act 1938. 
members whose names are on the Statutory Register are advised 
to make use simply of the title ‘‘ Chartered Architect” after the 


R.I.B.A. affix. The description “ Registered Architect” is no longer 
necessary, 


ASSOCIATES AND THE FELLOWSHIP 


Associates who are eligible and desirous of transferring to the Fellow- 
ship are reminded that if they wish to take advantage of the next avail- 
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able election they should send the necessary nomination forms to the 
Secretary R.1.B.A. as soon as possible. 


COMPETITION RESULT 


Competition for a pair of cottages, promoted by the Women’s 
Institutes of Northamptonshire. 


First Prize Percy M. Powell [L.]. 
Second Prize T. H. Tufft [L.] and G. M. Boon [A.]. 
Third Prize T. F. Winterburn [.4.] and T. L. Viney [A] 


Members’ Column 


PRACTICES 
CHANGE OF OFFICE ADDRESS 


Mr. J. S. THomson [F.] has transferred his office to 68 Hill Road, 
Wimbledon, S.W.19. Tel. No.: Wimbledon o194. 


FELLOw, aged 41, at present serving as Major R.E., desires to purchase 


a practice or partnership, with good prospects for post-war work, 
preferably in or near Liverpool area.—Particulars to Box 2424, c/o 


Secretary R.I.B.A. 


Associate, 30 years old and single, exempt military service, wants 
partnership in established architectural practice or to develop a post- 
war practice. No capital available but advertiser possesses ability, 
initiative and enterprise beyond the average. Reply Box 8244, c/o 
Secretary, R.I-B.A. 


WANTS 
WANTED IN GIBRALTAR 


Can any member respond to this request from a member in 
the Garrison Mess, Gibraltar, who writes : 


Would it be possible to forward me copies of oldf{periodicals, ete., 
illustrating the work of the late Sir Edwin Lutyens, P.R.A., and, in 
particular, one giving sketches in perspective of the new Roman ~ 
Catholic Cathedral at Liverpool. 

Great interest is shown by service men on the Rock in Architecture, 
Town Planning and kindred subjects, and I had in mind some lectures 
including one on Lutyens, which, as a member of his staff some years 
ago now, I should be able to make of great value to many here who will 
be concerned in building after the war.—G. E. Bricut [A.] (Lt., R.F.) 


WanTeD, copies of the following :—Architectural Review, 1925 to 1930 ; 
Country Life, July 1930 to December 1937 (bound volumes preferable) ; 
also /nwood’s Tables for Fstates, etc. (late edition), by W. Schooling.— 
A. N. Holt, 20 Exchange Street East, Liverpool, 2. 


WANTED TO PURCHASE, new or second-hand copy of Colour in Sketching 
and Rendering, by A. L. Guptill.— Alan Painter, 12 Hemyock Road, 
Selly Oak, Birmingham. 


WANTED, a recent good condition copy of 4 Handbook of Heraldry, 
by Fox Davies. State price.—J. H. Bright [Student], 24 Angel Hill, 
Bury St. Edmunds. 


Mr. S. B. Caulfield [F.], who.is retiring from his post of Director of 
Architecture at the L.C.C. Central School of Arts and Crafts, where he 
has worked for over 30 years, has taken over the practice of the late 
Mr. Matthew Dawson, which he will conduct from his office at 27 
Emperor’s Gate, London, S.W.7 (Western 5353). 


Member would be glad to purchase copies of the following in good 
condition :— Town Planning in Practice, Unwin ; Ancient Town Planning, 
Haverfield ; Practical Surveying, Usill ; Development of Private Buil:ing 
Estates, Howkins. Reply Box 2924, c/o Secretary, R.I.B.A 


Member wishes to purchase Howkins: Development of Building 
Estates ; Thompson : Site Planning in Practice. New price for copies 
in normally good condition.—J. C. RicHarpson, 12, Belmont, Bath. 
Somerset. 


FOR SALE 


For SALE : case of drawing instruments made by Thornton, Manches- 
ter: as good as new, £7 os. od.--Apply B. A. P. Winton-Lewis, 
8 Buckingham Palace Road, S.W.1. 


. 
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43 SOUTH AUDLEY STREET W 1 


for 


Decorations and Furnishings 


m | HOLLOWAY BROTHERS 


(LONDON) LTD. 


j West End Branch: 43 SOUTH AUDLEY STREET, W.1 
1 Head Offa: BRIDGE WHARF . MILLBANK . S.W.1 


. Emergency Address: THE PRIORY, WIMBLEDON COMMON, S.W.19 
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SOUNDPROOF Double-Glazed 
METAL PARTITIONS 


Typical example of Snead Partition Units 


The latest development in the construction of metal walls and glazed partitions (Snead 
System) are manufactured exclusively by LUXFER LIMITED, and are incomparably 
superior to any yet produced. 


The highly finished plain surfaces give the partition an appearance of dignity and 
permanency. 


Sound and heat insulation properties are provided by the semi-flush construction, an 
insulating air gap, and by insulating material cemented to the sheet steel under high 
pressure. 


All the features of the best quality metal partitions are maintained in the Snead 
Partition Units : 


@ Provision for installation of wiring and small diameter pipes. 
@ Interchangeability of units. 

@ Fire resistance. 

@ Glazing by means of detachable metal strips. 


The advantages described are attained solely by the special patented design and stan- 
dardised production methods, which permit us to sell this partition for a price comparing 
favourably with the best metal and wood partition. FULL PARTICULARS ON REQUEST. 


LUXFER LIMITED 


WAXLOW ROAD, HARLESDEN, LONDON, N.W.19 
Telephone : WILLESDEN 0352 Telegrams : LUXFER, HARLES, LONDON 


| 
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HENRY HOPE & SONS LTD. 
Makers of fine metal WVindows Doors 


SMETHWICK, BIRMINGHAM 
and 17 BERNERS STREET, LONDON, W.1 
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It mad 
No area in Britain has been through heavier 
ordeals than Malta: none has been more 
successful in maintaining communications, 
carrying on uninterrupted A.R.P. Services 
and keeping a high level of morale amongst 
the people. In all this the wired broad- 


casting system of Rediffusion has played an 
acknowledged and decisive part. 


Rediffusion—this alternative means of re- 


the dillerence Wales GX. 


ceiving broadcast programmes—has been 
operating in many areas in this country 
throughout the war. It provides for every 
subscriber broadcast reception by wire direct 
from the studio—free of interference and 
unvarying in quality. It brings news and 
entertainment at the simple touch of a switch. 
It calls for no individual maintenance. And 
in time of emergency it can be switched over 
to the service of the public authority. 


Issued by BROADCAST RELAY SERVICE LTD. 
PROPRIETORS OF REDIFFUSION SERVICES AND MANUFACTURERS OF COMMUNICATION EQUIPMENT 
VICTORIA STATION HOUSE, VICTORIA STREET, LONDON, S.W.I. TELEPHONE VICTORIA 8831 
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Penn House Farm, 
Penn, Bucks. 


Architect : 


D. M. WAITE,  Esq., 
M.Inst., R.A., F.S.1. 


36, Cavendish Square, 


CENTRAL 
HEATING 


by Hot Water or Low Pressure Steam 


Brockhouse ‘‘ SELFSTOKE ’’ Automatic 
Gravity Feed Boilers are Efficient, Econo- 
mical, Flexible, Reliable, Clean, Quiet 
Running and definitely Save Fuel. 


Automatic Gravity Feed never fails. 


Thermostatic Control, combined with 
the highest degree of efficiency of Con- 
trolled Combustion, gives a Fuel Saving 
of 40°, average over hand-fired plants 
of equal rating. 


Made in 28 sizes from 128,000 to 
2,000,000 B.T.U. 


Automatic Control 
Low Running Costs 
All Welded Steel Construction 


SAVE FUEL 


LF KE BROCKHOUSE HEATER CO, LTD. 
Victoria Works, West Bromwich, Staffs. 


Automatic Gravity Feed. ‘Bo vile Telephone No. WEDNESBURY 0243 


London Office: Morley Hall, 


25/6, St. George Street, Hanover Square, London, 
Telephone No. MAYFAIR 8783/8 
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: Tempora 
mutantur. 
nos et 


mutamur 
in illis 


** Revolutionary ”’ is a much-abused word in advertising terminology, 
but it may be said with truth that the introduction and development 
of the tubular steel section revolutionised scaffolding technique and 
constructional method. As the inventors and pioneers we have been 
primarily concerned in all the stages of progress and development, 
and we are the largest and most experienced scaffolding organisation 
in the country. 


SCAFFOLDING (GREAT BRITAIN)LTD 


SAUNDERTON PRINCES RISBOROUGH BUCKS 
LONDON OFFICE: PLOUGH LANE, S.W.17 Branches and Depots Throughout 
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PLAN FOR 


CONTROLLED COMFORT ie 


BY APPOINTMENT 
ENGINEERS TO 
H.M. KING GEORGE vi 


Just as Crittalls installed invisible 
embedded panel warming, inlet and 
extract mechanical ventilation, hot 
water and kitchen equipment in these 
impressive headquarters of the 
Imperial Airways, so will they install . 
‘controlled comfort’ in many other 
important public buildings in post- 
war Britain. 


* 


Other services undertaken 

include Oil or Gas Fired 

Boilers, Electric Thermal 
Storage, Air Conditioning, 
Thermostatic Control, Steam 
Supplies, Compressed Air eg 
Supplies, Radiator Warming, te 
Dulrae Elect-ic Warming, 
Cooking Equipment. 


“li 


Headquarters of IMPERIAL AIRWAYS LIMITED, LONDON, S.W. Architect: A. Lakeman, L.R.I.B.A. 


RICHARD CRITTALL 


LIVERPOOL: Martin’s Bank Building, Water Street. Central 5832 ALDWYCH HOUSE, LONDON, W.C.2 


Telephone: TEMPLE BAR 7777 
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PHORPRES BRICKS 
The widespread 


National Distribu- 
tion built up by 
London Brick Com- 
pany Limited over a 

of years is 
temporarity curtail- 
ed. After the war the 
Phorpres delivery 
service will be still 
more widespread 
and efficient. 
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WHAT BEAUTY THIS COUNTRY OF OURS DISPLAYS. 


But beauty alone is not enough to keep the country worker from the 
new estates around the towns. Only good rural housing and reason- 
able security for agriculture can secure that better balance between 
Town and Country upon which our post-war economy finally depends. 
London Brick is planning to meet the post-war urgent needs of every 
part of rural England for millions upon millions of Phorpres bricks. 


LONDON BRICK COMPANY LIMITED 


HEAD OFFICE : STEWARTBY, BEDFORD, BEDS. Telephone: KEMPSTON 313! 


BIRMINGHAM OFFICE : PRUDENTIAL BUILDINGS, ST. PHILIP'S PLACE, BIAMINGHAM, 3. Phone : COLMORE 4141 
BRISTOL DEPOT : ASHLEY HILL GOODS DEPOT (G.W.R.) ASHLEY HILL. Phone: BRISTOL 46572 
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Heating 


The penguin is comfortable and happy in its Antarctic 
home, because it does not wastefully dissipate its self- 
generated heat. It is one of nature’s examples of heating 
efficiency. 

In the human sphere, Crane Central Heating Equipment 
is an outstanding example of the generation and con- 
servation of heat. That is why it has been adopted for 
so many schools, libraries, places of amusement, and 
large public buildings. It never fails to give complete 
satisfaction to Architect, Heating Engineer, and Client. 


CRANE 


HEATING EQUIPMENT 


FOR THE HOME AND LARGE BUILDING 


In combination with Crane 
Boilers, Crane Radiators, 
made in sizes and designs to 
suit every need, ensure the 
greatest heating efficiency 
and economy. 


CRANE LTD., 45/51, LEMAN STREET, LONDON, E.|1 
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POSTWAR REBUILDING 


PORTLAND’ STONE 
MONKS PARK STONE 


THE BATH & PORTLAND STONE FIRMS, LTD. 
Chief Office: BATH Telephone: 3248/9 


LONDON PORTLAND MANCHESTER 
Telephone : Telephone : Telephone : 
Victoria 9182/3 3113 Blackfriars 4922 


THE UNION OF 


TWO GREAT 


BUILDING SOCIETIES 


he Abbey Road and the National fail to be enhanced by this 


have joined forces in a common union of great resources and_ close 
purpose. The service which hitherto co-operation in solving the problems 
they have separately offered, cannot of home-makers. 


ABBEY NATIONAL 


BUILDING SOCIETY 


Joint Managing Directors: Sir Harold Bellman, }.p.,LL.p. Bruce Wycherley, M.c., F.c.Ls. 


Head Office : 
Abbey House, Baker Street, 
London, N.W.1 


Chief City Office: 


National House, Moorgate, 


London, E.C.2 
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%& To-day supplies are 
limited. But if your 
work is of essential 
priority, licence appli- 
cation can be made to 
the Paper Controller, 
Full details on request. 


Proof of the superiority of Pimco 
Building Boards is evidenced by their 
repeated choice for the more im- 
portant requirements of our Fighting 
Services and essential war industries. 
First in the field over 45 years ago, 
Pimco Boards are still without a 
serious rival. To-day, whenever 
panelling boards possessing excep- 
tional waterproof and insulating pro- 
perties are required SUNDEALA and 
INSULWOOD have first priority. 


P.I.M. BOARD CO. LTD. SUNBURY-ON-THAMES. 


Established 1898. Tel: Sunbury-on-Thames 4341/3. 


This is greatly superior 
to the old fashioned 
hoop iron bond because 
the mortar is embedded 
in the meshes and gives 
it the characteristics of 
reinforced concrete. 
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THE ALL aaeoe HOME OF THE FUTURE 


Power Point for 
Vacuum Cleaner 


and Polisher 


SMITH’S ENGLISH CLOCKS LTD. 


Radio 
Television 3) 


Electric Heating 
and Air Conditioning 
Radiant 


Electric Lighter and Telephone e 


Radiogram Fluorescent 


Lighting 


SMITH SECTRIC 
CLOCK 


© 


Electric Switches 
Controlling Windows 
and Shutters 


Electric Table 
Lamp 


CRICKLEWOOD WORKS, LONDON, N.W.2 


No. 4 
THE LOUNGE. 


This suggestion is respectfully 
submitted to our professional 
friends with the thought that 
they will find interest and 
usefulness in a constructive 
laymen’s vision of what 
should be provided in the 
post war era. 
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COSY CORNER 
600 86.C- 


(It was largely a battle of fuel) 


The Ancient Briton had no fuel target. He built his 
home of mud and wattle, supported on strong central 
boughs . . . lit a large fire on the floor and hoped 
that the smoke would find its way out through a hole 
in the roof. His comfort-heating was a matter of 
architectural expedience. His problem was one of 
smoke abatement! 


The planned architecture of today has added more 
complex and subtle heating problems . . . but the 
basic consideration is still one of fuel. 


Gas allows th> modern architect to plan systems of 
heating . . . without wood, dirt, smoke or labour. 
He can offer speedy, reliable heat, wherever and 
whenever it is wanted . . , healthy heat, which 
ventilates as well as warms .. . heat from 
compact comprehensive equipment, equally adapt- 
able to one-room flatlet or civic centre .. . flexible 
heat on tap, which can be regulated and contrclied 
in the interests of National economy. 


FOR POST-WAR HEATING 
GAS WILL BE AT YOUR SERVICE 


Gas equipment is only available for priority work, 
hut architects planning for the post-war period can 
benefit from war-time experience and achievement. 


BRITISH COMMERCIAL GAS ASSOCIATION * 


I GROSVENOR PLACE * SWI 
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for all copying processes 


Ilford Limited manufacture a comprehensive 
range of document papers suitable for every copying 
process and for use with all types of copying machines. 

Ilford Document Papers are coated with a high 
speed, contrasty, orthochromatic emulsion which yields 
excellent negatives with intense blacks and clean white lines, 
and are available to suit every subject. These papers are 
supplied in cut sizes or in rolls to fit the standard docu- 
ment copying cameras. 

Ilford Limited are always willing to give expert 
advice on all matters concerning the application of Photo- 
graphy to plan copying in Engineering and otner Industries. 

Ilford Document Paper is made in grades as under:— 


ILFORD Document Paper No. 1 
Recommended for ordinary commercial use—coated on 
standard grade paper which is fairly thick and strong. 
Highly orthochromatic. 

ILFORD Document Paper No. 1T 
Highly orthochromatic. Coated on a thin tough base for 
use when copies are required for mailing. 

ILFORD Bocument Paper No. I 
Coated on a smooth, thin rag base. Highly orthochromatic. 
Recommended for making copies that have to remain in 
perfect condition over long periods. 

ILFORD Ortho Photomechanical Paper 
for copying intricate plans containing fine lines, giving 
cleaner and stronger reproductions. 

ILFORD Photomechanical Paper 


A slower paper coated with a non-ortho emulsion. 
The Ilford booklet ‘Photography Applied to Plan copying in 


Engineering and other Industries” describes several convenient 
processes applicable in every drawing office. 


ILFORD LIMITED, ILFORD, LONDON 
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on COMPRESSION 


titains 
Pe 


For 
Amphibious 
Operations 


*“*Kontite”’ fittings have 
maintained their outstanding 
position under extreme war 
conditions by their adapta- 
bility for Aircraft, for Ships, 
and for shore’ establish- 


ments — Factories, Hostels, 
Hospitals, Houses and 


Civil Defence buildings. 


SPEED IN ERECTION 
SAVE TIME AND LABOUR 


Can be used with 


light-gauge copper 


or steel tube. 


‘LEADERFLUSH LTE 
TROWELL NOTTINGHAM 


TELEPHONE : BOLTON 197 TELEGRAMS: “‘KONTITE, BOLTON’”’ 


KAY & CO. ‘Engineers) LTD. BOLTON. 
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DEVELOPMENT IN 
RENDERING TECHNIQUE 


XTERNAL renderings finished with a rough texture do | 
not crack or craze or show blemishes like smooth surfaces. | 
Tyrolean Finish provides a rough texture which is | 

waterproof, uniform in colour and appearance, it has no | 
joint marks and weathers evenly. | 
This is the finish recommended for post-war building. 
It is produced by applying to an absorbent backing a 
facing of Tyrolean ‘Cullamix’. The mixture is flicked 
on with a machine. 


Full particulars will be sent on application to: 
The Cement Marketing Company Ltd., The Club House, Coombe Hill, Kingston-on-Thames 
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MODERN BUILDINGS 
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MUREX LTD., ESSEX. OFFICES & LABORATORIES 
Architects: Messrs. Llewelyn Roberts & E. A. Ambrose Rowse, F/A.R.I.B.A. 


Heating & Services, Plenum & 
Extract Ventilation, Fume Extract Ven- S 

tilation, Steam Services to Kitchen, and 
Kitchen Equipment, by 


YOUNG, AUSTEN YOUNG, LID 


HEATING AND AIR-CONDITIONING ENGINEERS 
LONDON - LEICESTER - LIVERPOOL ; NOTTINGHAM - BOURNEMOUTH 
TEMPORARY LONDON ADDRESS - UPHILL ROAD -MILL HILL: N-W7 - ‘Phone MILL HILL 2285 (6tines) 
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ASPHALTE 
TARMACADAM 
FELT-ROOFING 


HEAD OFFICE: 41 GREAT PETER STREET, LONDON, S.W.1 


LONDON - BIRMINGHAM - LIVERPOOL - SWANSEA - BELFAST 
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